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Saint Barbara 
PATRON SAINT OF ARTILLERY 

Ital., Santa Barbara; Fr., Sainte Barbe. Patron saint of armorers and gun- 
smiths; of firearms and fortifications. She is invoked against thunder and lightning, 
and all accidents arising from explosions of gunpowder. Patrones of Ferrara, 
Guastala, and Mantua. Dec. 4, A.D. 303.* 

The legend of St. Barbara was introduced from the East, 
about the same time with that of St. Catherine. She is the 
armed Pallas or Bellona of the antique mythology, reproduced 
under the aspect of a Christian martyr. 

“There was a certain man named Dioscorus, who dwelt in 
Heliopolis; noble, and of great possessions; and he had an only 
daughter, named Barbara, whom he loved exceedingly. Fear- 
ful lest, from her singular beauty, she should be demanded in 
marriage and taken from him, he shut her up in a very high 
tower, and kept her secluded from the eyes of men. The virtu- 
ous Barbara, in her solitude, gave herself up to study and medi- 
tation; from the summit of her tower she contemplated the stars 
of heaven and their courses; and the result of her reflections was 
that the idols of wood and stone worshipped by her parents 
could not be really gods—could not have created the wonders on 
which she meditated night and day. So she condemned in her 
heart these false gods; but as yet she knew not the true faith. 

‘** Now, in the loneliness of her tower, the fame reached her 
of a certain sage who had demonstrated the vanity of idolatry, 
and who taught a new and holy religion. This was no other 
than the famous doctor and teacher, Origen, who dwelt in the 
city of Alexandria. St. Barbara longed beyond measure to 
know more of his teaching. She therefore wrote to him secretly, 





* Extract from “Sacred and Legendary Art,” by Mrs. Jameson. 
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and sent her letter by a sure messenger, who, on arriving at 
Alexandria, found Origen in the house of the Empress Mam- 
mea, occupied in expounding the Gospel. Origen, on reading 
the letter of St. Barbara, rejoiced greatly; he wrote to her with 
his own hand, and sent to her one of his disciples, disguised as a 
physician, who perfected her conversion, and she received bap- 
tism from his hands. 

“ Her father, Dioscorus, who was violently opposed to the 
Christians, was at this time absent; but previous to his departure 
he had sent skilful architects to construct within the tower a 
bath-chamber of wonderful splendor. One day St. Barbara 
descended from her turret to view the progress of the work- 
men; and seeing that they had constructed two windows, com- 
manded them to insert a third. They hesitated to obey her, 
saying, ‘ We are afraid to depart from the orders we have re- 
ceived.’ But she answered, ‘ Do as I command; ye shall be held 
guiltless.” When her father returned he was displeased; and 
he said to his daughter, ‘ Why hast thou done this thing, and 
inserted three windows instead of two?’ And she answered, 
‘ Know, my father, that through three windows doth the soul 
receive light—the Father, the Son, and the Holy Ghost; and 
the Three are One.’ Then her father, being enraged, drew his 
sword to kill her, and she fled from him to the summit of the 
tower, and he pursued her; but by angels she was wrapt from 
his view, and carried to a distance. A shepherd betrayed her by 
pointing silently to the place of her concealment; and her father 
dragged her thence by the hair, and beat her, and shut her up 
in a dungeon, all the love he formerly felt for his daughter being 
changed into unrelenting fury and indignation when he found 
she was a Christian. He denounced her to the proconsul Mar- 
cian, who was a cruel persecutor of the Christians. The pro- 
consul, after vainly endeavoring to persuade her to sacrifice to 
his false gods, ordered her to be scourged and tortured horribly ; 
but St. Barbara only prayed for courage to endure what was 
inflicted, rejoicing to suffer for Christ’s sake. Her father, 


seeing no hope of her yielding, carried her to a certain mountain 
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near the city, drew his sword, and cut off her head with his own 
hands; but as he descended the mountain there came on a most 
fearful tempest, with thunder and lightning, and fire fell upon 
this cruel father and consumed him utterly, so that not a vestige 
of him remained.” * 

In the devotional pictures, St. Barbara bears the sword and 
palm in common with other martyrs; when she wears the dia- 
dem, it is as martyr, not as princess; she has also the book, and 
is often reading, in allusion to her studious life; but her peculiar, 
almost invariable, attribute is the tower, generally with three 
windows, in allusion to the legend. 

St. Barbara, as protectress against thunder and lightning, 
firearms, and gunpowder, is also invoked against sudden death; 
for it was believed that those who devoted themselves to her 
should not die impenitent, nor without having first received the 
holy sacraments.* She therefore carries the sacramental cup 
and wafer, and is the only female saint who bears this attribute. 
She is usually dressed with great magnificence, and almost 
always in red drapery. The tower is often a massy building in 
the background, and she holds the sword in one hand, and the 
Gospel or palm in the other; occasionally, in early pictures, and 
early German prints, she holds a little tower in her hand, merely 
as a distinguishing attribute; or she is leaning on it as a pedestal. 

The most beautiful of the single figures to which I can refer 
is the chef-d’aeuvre of Palma Vecchio (see frontispiece), placed 
over the altar of St. Barbara in the church of Santa Maria 
Formosa at Venice. She is standing in a majestic attitude, 
looking upwards with inspired eyes, and an expression like a 
Pallas. She wears a tunic or robe of a rich, warm brown, with 
a mantle of crimson, and a white veil is twisted in her diadem 
and among the tresses of her pale golden hair. The whole pic- 
ture is one glow of color, life, and beauty. I never saw a com- 





1 Legenda Aurea. 

?In the early days cannon had a habit of bursting when discharged, with more or 
less fatal results to those serving them. Artillerymen, therefore, were considered to 
be in constant danger of sudden death from their own weapon. As Saint Barbara 
was invoked against sudden death, it may be that this was one of the reasons, if not 
the principal one, why she was selected as the patron saint of artillery.—Eprror. 
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bination of expression and color at once so soft, so sober, and 
so splendid. Cannon are at her feet, and her tower is seen 
behind.’ Beneath, in front of the altar, is a marble bas-relief 
of her martyrdom; she lies headless on the ground, and fire from 
heaven destroys the executioners. 

There is a very fine single figure of St. Barbara, holding her 
cup and wafer, by Ghirlandajo.* 

As patroness of firearms and against sudden death, the 
effigy of St. Barbara is a frequent ornament on shields, armor, 
and particularly great guns and field pieces. 


* This is the most celebrated of the numerous portraits of Violante Palma, Titian’s 
first love, according to the well-known tradition, and whose beautiful face and form 
are to be traced in some of his early pictures, as well as those of Palma and Giorgione. 
Her portrait by Giorgione is in the Manfrini Palace; she is holding a guitar. Her 
portrait by her father is at Dresden; and her portrait by Titian, as Flora, in the 
Florence Gallery. 

* Berlin Gallery. 
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Being a Tactical Study 
of the 
Field Artillery Group in Retreat.” 


BY LT.-COL. W. H. F. WEBER, C.M.G., D.S.O. PSC., R.F.A. 


(In three parts; Part I, March, 1918; Part II, April, 1918; Part III, 
Conclusion and some Platitudes. ) 


[Evrror’s Note.—This study of Field Artillery in retreat contains much 
of interest to our Field Artillerymen, as it will call to mind some of their own 
difficulties in transportation and mith communications, though fortunately 
we were never in a retreat. 

A few notes on the latest British Field Artillery organisation are given 
as an aid to the reader, as their organization differs materially from ours. 

Batteries are commanded by majors, each with a captain, second in com- 
mand, and have six guns, except heavy field batteries, which have only four. 

Brigades, commanded by lieutenant-colonels, usually have three batteries, 
though horse artillery and howitzer brigades have only two batteries. Heavy 
gun batteries are not brigaded. 

The Divisional Artillery (D.A.), commanded by a general officer, con- 
tains four brigades (one equipped with howitzers) and one heavy gun bat- 
tery. Howitzer brigades are now being increased to three batteries, which 
will give seventy-six guns and howitzers to a division. 

A cavalry division has two brigades, with a total of twenty-four guns. 

In this article, the writer’s Second Brigade, R.F.A., had four batteries 
(three guns and one howitzer). 


a? 


The term “ group” refers to a convenient grouping of batteries, varying 
in number, to cover an area. At first the writer had three batteries in his 
right group, while later he had seven. 

The “ bury ” so frequently mentioned is a buried telephone cable. 

As this study will appear in serial form, tt is suggested that numbers of 
the JourNAL containing the different installments of the “ Study” be pre- 
served in order that the whole may be read when leisure permits. Back 


numbers of the JourNat are not always on hand. | 





* Reprint from The Journal of the Royal Artillery, February, 1920. 
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PART II.—“A SALIENT IN DANGER” 
CHAPTER I. 


Preliminary. 


On the 4th and 5th April, after a hasty reconnaissance con- 
ducted during the last part of our march north, the 2nd Brigade 
entered the Line in support of the 71st I.B. on the front J. 16. 
c. 8 9—J. 5. d. 9. 7, taking over guns in situ, and forming the 
nucleus of the Right Group 6th D. A., which was composed 
as follows: 

2nd Brigade, R.F.A. 

110th Battery, 24th Brigade, R.F.A. 

A detachment of 113th Brigade, R.F.A. Headquarters 
at Westhoek. 

The outgoing group, themselves strangers, could hand over 
only their predecessor’s defence scheme, which already needed 
numerous amendments.’ Within the next few days a revised 
scheme was issued; it is not reproduced here, as, owing to our 
withdrawal from the Passchendaele salient, it was never put into 
effect ; nevertheless its existence assisted the outposts to put up 
an effective delaying action between 15th and 26th. Roughly, 
the scheme, recognizing the need of deeper defence, provided 
five lines (Front system, Divisional Support and Reserve sys- 
tems, Corps Support and Reserve systems), for each of which 
the artillery had positions, O.P’s, and zones of responsibility; 
the artillery had detached active, and silent main, positions; 
there were various stages of alarm, of which the first was “ Pre- 
cautionary Measures” and the second “ Battle Stations.” 

It must be remembered that at this time we held the Wyt- 
schaete-Messines ridge * away to the right (south), but the 
enemy held Houlturst Forest (which the great Duke of Marl- 
borough is alleged to have christened the “ Key of Flanders ”’) 


*These constant modifications of frontage are no doubt unavoidable, but in- 
volve an enormous amount of extra work and a temporary loss of efficiency; in the 
infantrv area thev sometimes affected the whole plan of the trenches and occasioned 
demand for a definite trench authority—an officer permanently in charge of a 
certain length of forward area. 

*The geography is sufficiently known to dispense with description. 

568 











TACTICAL STUDY OF F. A. GROUP 


on our left; this flank appeared to be the more exposed one, but 
a salient still existed. 

It is not within the powers of the writer properly to describe 
the surroundings. The surface of the ground was like that of 
an Alpine glacier; no vestige of vegetation had as yet appeared 
to relieve the brownish tints of the tortured earth; the wood- 
lands were but groups of blackened stumps standing or lying at 
every conceivable angle. In each crevasse lay some relic of the 
terrible autumn struggle—most were half-full of a crimson- 
brown oily liquid which our M.O. described as containing 
‘organic matter ’’; wherever one looked, it was to see broken 
ordnance, derelict tanks, huge dumps of abandoned stores, piles 
upon piles of gun ammunition; sprinkled freely over the country 
were human relics, British or German; and dotted about this 
ugliest of landscapes were famous pill-boxes which had cost so 
much human life to attack and defend and which now occasioned 
bitter strife at each relief * as to who should shelter in them from 
shell, gas, and weather. Under each knoll, wherever its height 
above water-level was sufficient, were dug-outs, which afforded 
indifferent head-cover against heavy shells and were only kept 
reasonably dry underfoot by frequent pumping. All accommo- 
dation was crowded to the last degree and work had to be done 
under conditions which might have disturbed the mental balance 
of (say) “ Mr. Britling ” when “ seeing it through ” (at home). 
The gun-positions were under cover from direct observation, 
but the tracks necessary for supply must have made them obvi- 
ous to airmen. Communications were of two kinds only—the 
log-road and the duck-board track; along either side of each 
log-road lay a profusion of broken vehicles, damaged harness, 
and skeletons of animals, souvenirs of the Boche “ road-strafe.” 
No lunatic in his mania could have imagined such hideous deso- 
lation, rendered doubly trying by the distant view of green 
fields and church-towers peeping from foliage in those parts of 
a once prosperous Flanders still held by the enemy. The truth 








*It was a common plaint in the infantry the gunners gained something every 
time. 
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was forced upon us of the German version of the autumn fight- 
ing—** We have left the crater area to the enemy.” 

The conditions of fighting, so different from those of 
Picardy, necessitated, for Field Artillery at any rate, quite 
different procedure. Whereas a few trenches and some belts 
of wire had formed the only obstacles on the Somme, here by 
Ypres movement off the roads was impossible *; the single rider 
being thus confined to the roads, the bicycle was preferable to the 
horse; in general one’s own feet were better than either. There 
camouflage had been almost impossible without a heap of 
material which was not available, while here * in old gardens, 
along ditches, amongst ruins, it was easy to conceal a battery 
so long as the flashes were not exposed to Hill 60, Wytschaete 
or Kemmel. Alternative observation was usually to be found 
in the Bapaume district—the difficulty lay in the maintenance 
of long air-lines; between Ypres and Popperinghe it was lim- 
ited to a few well-known spots which were frequently shelled, 
but there existed a good “ bury.” The undulations of Picardy 
could screen large formed bodies of troops from ground observa- 
tion; when Kemmel was in enemy hands it was difficult to hide 
a dozen horses, and, until summer in its mercy brought foliage, 
wagon-lines were hard put to find a home and were always, even 
in July, 6 to 10 miles away. The highly populated Flanders 
provided innumerable good cellars for accommodation of per- 
sonnel, which were few and far between further south. What 
with poor observation, good maps, and a minimum of move- 
ment by day on either side, no wonder that the artillery turned 
to the map rather than to its field-glasses. 

One condition at any rate was in our favor; the second Army 
policy must have laid stress on buried communications in the 
past; from the neighborhood of Vlamertinghe right forward to 
our autumn gains of ground, there existed an elaborate buried 
system which seldom failed when the exchanges were properly 
handled and which proved invaluable as regards artillery sup- 





* At any rate in April. 
* Speaking now of the less damaged country west of Ypres. 
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port during the critical period in 1918. Compare the value 
gained from labor so expended with that of elaborately dug 
rearward gun-positions} 


CHAPTER II. 


F’rom April 5th to 07.00 April 15th.—The Creation of the 
Bailleul Salient 


On April 7th B/113 left the Right Group, which was, how- 
ever, increased by the emplacement of two anti-tank guns by 
C/113. On April 8th a section of B/113 rejoined the group. 

On April 9th the new Right Group Defence Scheme was 
issued, but was never used, for the enemy attacked the same 
day between Fleurbaix and Bethune and preparations had to be 
made for firing at the very shortest ranges S. and S.E. 

April 10th was a most anxious day. At 03.30 there was 
counter-preparation and “ Precautionary Measures”’ were 
ordered. At 03.45 we were examining a frightened prisoner 
who brought intelligence of a forthcoming attack. At 06.10 and 
again 07.20, counter-preparation; at 09.32 we put up a Group 
Concentration on a report of enemy massing on the Menin 
Road. At 09.45 came an order to withdraw our most advanced 
section (42nd). Soon after, as nothing occurred, it was pos- 
sible to visit O.P.’s, battalion headquarters, and trench mortar 
positions to discuss the situation. At 16.15 orders were received 
to withdraw three 18-pr. sections to First Reserve positions; to 
avoid difficulty of control, the detached sections of 21st, 110th, 
and 42nd batteries (the latter had but just completed its first 
move) were selected, which selection made the main positions 
‘active ” instead of “ silent’; these three sections on getting 
into position were ordered simply to reinforce the barrage on 
their battery frontages, but certain (S.O.S.) readjustments be- 
came necessary.’ At 17.00 counter-preparation, and again at 
18.00, when “ Battle Stations” were ordered. At 23.15, 18th I.B. 
had relieved 71st I.B. and it had been confidentially explained 





*It is unnecessary to enter into detail. 
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that, though both the Wytschaete ridge and the Bluff were 
solidly held by us, parties of the enemy had penetrated the 
interval and that there was a shortage of troops available to clear 
the area. 

We stood to at 03.00 on April 11th and got rid of all possible 
kit; C.P.N.? at 05.00, 06.00, 17.15, and 21.15. The items of 
principal interest during the day were the news of the evacuation 
of our old friends “ Ahmentears ” and “ Plugstreet ” Wood and 
considerable gas-shelling of 42nd Battery, whose officers’ mess 
staff suffered. At 23.00 an order was received to withdraw the 
whole 110th Battery (which subsequently left the group), a 
second section of 21st and 42nd batteries, and one section of 
53rd, to First Reserve positions; what with carting of ammuni- 
tion (500 rounds per gun), this move extended into daylight on 
12th and left 10 18-prs. and 6 4:5” hows. (whole 87th Battery ) 
to support the Front System. 

It is possible the enemy observed the move, for on the 12th 
the First Reserve positions were shelled; the 21st and 42nd had 
to shift after dusk, while one more section of each of 21st, 42nd 
and 58rd batteries was withdrawn, and B/113 left the group for 
good, leaving 2 18-prs. (53rd) and 87th for the defence of the 
Front System. During the day the withdrawal of all wagon- 
lines complicated matters, but a quiet 13th gave oppor- 
tunity for settling in, inspection, organization of O.P’s, 
and registration. 

April 14th provided occupation to pass the time. After the 
usual C.P.N., the Group Commander met the C.R.A. and was 
taken by him to reconnoitre a rearward area west of Ypres to 
which we might have to withdraw to-night. The four Captains 
were collected from the wagon-lines to assist. After the recon- 
naissance, the Group Commander returned through Ypres, met 
the B.C’s by arrangement, and explained procedure. During 
this conference, a message was received to come at once to D.A. 
with battery representatives; with one set of officers doing 





? Counter-preparation. 
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observation and another studying routes of withdrawal, it was 
difficult to complete a third set, but at last we reached D.A. and 
found ourselves with three-fourths of an hour of daylight to 
choose quite a different brigade position which was to be 
occupied that night. Orders were dictated to the representatives 
at 21.00, and were taken by them personally to their batteries, 
a special D.R. taking copies to group headquarters (still at 
Westhoek) and OC. 87th; these orders were (a) for the immedi- 
ate withdrawal to the area west of Ypres of Group Head- 
quarters and Batteries, less 1 section each, (b) allotment of 
routes for withdrawal, (c) a rough statement of infantry dis- 
positions, (d) orders for concentration of wagon-lines about 
Busseboom, (¢) appointment of O.C. 87th Battery to control 
the four sections * left behind and making him responsible for 
liaison as regards this detachment with 18th I1.B. 

At 06.30 on 15th April, the Brigade Commander (The 
Right Group now consisted of only the 2nd Brigade, R.F.A.) 
visited the new position along the Griinen Jager (H.16.d.) — 
Cafe Belge (H.29.b.) road and found the four batteries settling 
in. Having reported progress to D.A. (H. 22. a.) he met his 
headquarters at their wagon-lines (in the immediate neighbor- 
hood) in time for a welcome breakfast. 

* * . * « 


COMMENTS. 


It was obvious from the first that the importance of increased 
depth had been realized, both for infantry and artillery; as 
regards tactical lessons, divisions coming in from the South 
brought their own lessons and applied them without asking. 
The emplacement of artillery in the salient, which had been the 
source of many an argument in the Ypres area in 1915 and 
1916, had again become a question of the first importance; the 
problem had now been solved by the decision to withdraw the 
bulk of the guns while there was still time, so as to afford them 








* These four sections were distributed more or less in depth, with their limbers 
close by them (E. of Ypres). 
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opportunity to arrange good support of the line it was intended 
permanently to hold—leaving the while a detachment to sup- 
port infantry which remained in the salient. ‘The composition of 
such a rearguard artillery detachment merits further discus- 
sion, but the solution is similar to that suggested in Part I, 
Chapter VIII.‘ 
CHAPTER III. 
April 15th to 26th.—Outposts Delaying Action. 

The initiation of the Outpost Artillery has been noted; we 
will trace its development from four detached sections con- 
trolled by a senior liaison officer into a detachment commanded 
by an Outpost Artillery Commander acting as C.R.A. to the 
Outpost Commander and composed of what was practically 
one complete (his own) 18-pr. battery reinforced by a section 
or two of 4.5” hows. 

On the 15th, attack from the east was still daily expected. 
The sections of 53rd and 87th were withdrawn and it was neces- 
sary to arrange for a possible rearguard action by the sections 
of 21st and 42nd. The controlling-and-liaison officer had much 
trouble with his communications due to the hurried nature of 
the arrangements made by the signal service to man some test- 
boxes E. of Ypres while destroying others; it took some time to 
organize these communications on to a satisfactory basis. Dur- 
ing the night 15/16 our Infantry evacuated the Front (1) Sys- 
tem and occupied the Corps Support (4th) System. 

On the 16th the enemy crossed our front line, but met with 
an effective check, suffering considerably; he withdrew to the 
Divisional Reserve (3rd) System, where he was bombarded by 
all available guns. On this day the O.C. 87th Battery became 
“ Rearguard Artillery Commander ”’ instead of “ Controlling 
and Liaison Officer.” 


*It will be remembered that the whole group of 3 brigades was withdrawn sev- 
eral miles on the night 24/25 March; that it found itself at least 8,000 yds. from 
behind the infantry in the morning; and that the Group Commander was expected 
to be able to fight his group from alongside the Infantry Brigadier who was close 


behind his front line. 
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On the 17th April Divisional Headquarters went further 
back, being replaced in H.22.a. by Headquarters 18th I.B., 
while a special officer was nominated to command the Rear- 
guard; by this time it seemed doubtful if the enemy meant to 
occupy the “ crater area ” at all and the talk was of re-occupy- 
ing it in force ourselves. 

On the 18th April a section of 87th (Howitzer) Battery was 
ordered forward to reinforce the Rearguard Artillery. 

On the 21st April the “ Rearguard ” was reorganized into 
‘ Outposts ”’; its headquarters moved from Westhoek to Hooge 
Craters. The reorganized force consisted of the whole battalion 
2/D.L.I. plus one company 11/Essex Regt., supported by 
whole 21st Battery (minus one section, but reinforced by one 
section 42nd‘), one section 87th and one extra section of 4.5” 
Howitzers from elsewhere; the Outpost Artillery was com- 
manded by O.C. 21st Battery. 

It needed pressure on 22nd to get Outpost Artillery Head- 
quarters properly housed at Hooge Craters, where there was 
the usual scramble for accommodation; it had not been properly 
realized by either the Outpost, or the Outpost Artillery Com- 
mander that the latter was a local C.R.A. with a scattered com- 
mand, requiring a clerical staff and good communications—for 
which purpose a detachment had to be made from the 2nd 
Brigade Signal Subsection. 

Very little occurred on 23rd and 24th; even the fighting of 
the 25th and 26th scarcely affected the quiet, but with the deci- 
sion to evacuate Hill 60, the outpost position became untenable. 
Towards dusk this day the outpost artillery was very quietly 
withdrawn and occupied the positions into which the 2nd Bri- 
gade was about to move, and where they would therefore be 
reunited into the normal organization. They had a most dis- 
agreeable time passing through Ypres, the enemy doubtless 
guessing what would happen as the result of the fighting on 





1The object of this was to equalize work between batteries, for it was expected 
that the outpost artillery would get all the work. 
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the Kemmel—Bluff front, but they got back with few, if 
any casualties. 
. - + * - 
COMMENTS. 


It is curious how slow people were to realize that we had 
formed an Outpost Force; the very word had become forgotten ; 
yet the moment they were called “ outposts,” the mind went 
back to Aldershot, and all pre-war soldiers were quite clear as 
to the functions of this detachment. 

The composition of the artillery detachment merits study; 
it is an integral part of the Outposts and not of its own trunk 
formation; it needs a separate commander and staff, and should 
be composed as far as possible of complete units. A battery 
reinforced by a howitzer section seems to be a suitable force for 
Outposts consisting of the greater part of an infantry brigade. 

If the Heavy Artillery is so disposed as still to be able to lend 
assistance, an officer must represent them at the Outpost Artil- 
lery Headquarters. In this case a Heavy Artillery F.O.O. 
observed from alongside one of the F.A. F.0.O’s but com- 
munications were difficult for him to make use of the guns at 
his disposal. 

Great disappointment was expressed on all sides at our 
failure to “ booby-trap ” the enemy; we had had a liberal ex- 
perience of such methods of warfare when the enemy retired 
through Bapaume early in 1917; his methods were not only 
ingenious and humorous, but extremely effective—and never 
more so than in the early autumn of 1918. Of course at the last 
moment we were tied by the need to conceal our withdrawal, but, 
the fact is, such methods were rather foreign to our pre-war 
training and need the most careful preparation. Nevertheless, 
taking the fine dug-outs at Hooge Craters as an example, one 
felt it was not necessary to have rebuilt them and pumped them 
out for his benefit—to leave him our best pump with printed 
directions how to use it! 
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CHAPTER IV. 


From 07.00 April 15th to 00.01 April 25th—The Enemy 
Widens His Salient and the Allies Prepare to 
Defend Theirs 


The 2nd Brigade was now in action’ about where the 
Griinen Jiger—Café Belge Road crosses the Vijverbeek with 
headquarters close by Divisional Headquarters at H.22.a.2/5,? 
where was also located the commencement of the “ bury.” At 
10.00 a conference of B.C’s was held at which arrangements 
were made regarding ammunition, alternative and reserve posi- 
tions, observation, camouflage, wagon-lines, ete. After that 
the day was spent by all hands in reconnaissance, the Brigade 
Commander himself doing the “ Segard Ridge” from which 
the whole country is under view North-West of a line drawn 
from the Northern end of the Wytschaete Ridge to The Bluff 
and thence to Hill 60. Another conference was held at 17.00 
after the reconnaissance, as a result of which an operation order 
was issued at 21.15. In this O.O. a German attack about Bail- 
leul was prognosticated for the morrow; the 18th I.B. line was 
given as I1.21.d.5/0—S.W. corner of Zillebeke Lake—along 
the Western edge of the lake—I.15.d.6/0—I.15.d.9/3 on the 
Warrington Road; the lake was treated as an impassable ob- 
stacle; observation was to be from Ypres Ramparts and Kruiss- 
traat, relying on convenient test-boxes; registration would be 
impossible with our outposts still on Hill 60; Wytschaete be- 
lieved still in our hands. Beyond an unfortunate shell in the 
42nd advanced wagon-lines, the day was uneventful; at night 
rear wagon-lines moved back towards Popperinghe. 

Divisional Headquarters moving back on 16th, 2nd Brigade 
occupied D.A. accommodation; there was heavy firing towards 


Wrytschaete. 


*2ist Battery H.23 c 2/8 
42nd Battery H.23 ¢ 9/4 
58rd _ Battery H.23 d 2/1 

7th Batterv H.23 C 0/5 
* Known as “ Pioneer Farm.” 
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It is now advisable briefly to describe the future theatre of 
operations. A single ridge * runs from Ridge Wood through 
Scottish Wood, Chateau Segard, Swan Chateau, and comes 
down to the Ypres-Comines Canal near Doll’s House in I.19.d. 
On our left, in the angle formed by the Ypres-Comines Canal 
and the Ypres-Menin Road the ground was quite flat and 
swampy until one got to the line of heights from the Bluff 
(1.34.c.) through the famous Hill 60 (1.29.c.) to Observatory 
Ridge (1.24.c) ; the lowest part of these swamps form Zillebeke 
Lake, so that from the ramparts of Ypres an excellent view can 
be obtained from South to East. On our side (N.W. of) Ridge 
and Scottish Woods lay Dickebusch Lake, still an impassable 
obstacle dividing up either attack or defence. On our right, 
in prolongation of the line Segard Ridge—Scottish Wood— 
Ridge Wood, approximately three miles S.W. of Dickebusch 
Lake, towered Mount Kemmel from which the country in every 
direction is in full view; flanking Mount Kemmel in the low 
ground lay the villages of Dranoutre (S.W.) and Kemmel 
(N.E.). In front (S.E.) of the Segard Ridge there was low 
ground in which was situated Voormezeele; beyond this low 
ground lay a row of heights from the northern end of the 
Wytschaete Ridge to The Bluff. This row of heights appar- 
ently joining the Wytschaete crest to Hill 60 is broken by 
the Ypres-Comines Canal, but the break is not easy to see, and 
the canal lies north of a feature called Spoil-Bank in I.33.a. but 
south of the Bluff. 

The Segard Ridge was of the utmost importance; for, 
though one could never afford to forget them, it screened the 
whole Vlanmertinghe plain from Hill 60 and the Wytschaete 
Heights. But from Mount Kemmel was nothing hid—or so 
at least it seemed to us crouching for months in the plain. 

On April 17th the firing on our right grew so heavy after 
05.30 that an officer’s patrol (an officer and orderly on horses) 
was sent out and returned with information collected from 





* This will in future be spoken of as the “Segard Ridge.” 
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Headquarters 9th Division.* The day ended in the fixing of 
First Reserve Positions and the establishment of forward and 
rear wagon-lines; O.P’s were located at Y pres Ramparts (53), 
looking south, at Swan Chateau (42nd, looking S.E.) and at 
Segard Chateau (87th, looking S.) while another one was re- 
connoitred in the Ecole (1.9.c.) E. of Ypres: “ visual” was 
initiated from every O.P., but we were suffering from a pro- 
nounced shortage of Lucas Lamps, by far the best visual 
equipment. A provisional S.O.S. Line was fixed in consulta- 
tion with 18 I.B., who joined us at H.22.a. Headquarters Left 
Group also arrived, though only for a few days; there was good 
* speaking ” to Outpost Headquarters. 

The 18th and 19th brought nothing more than the now con- 
stant noise away to our right; the official news from the French, 
from the First Army on the south, and from the Belgians up 
north, was good—indeed of strategic importance; it began to be 
doubtful if we had been wise in evacuating the Passchendaele 
Ridge. Second and Third Reserve Positions were reconnoitred 
and allotted to meet immediate attack, forward “ sniping ”’ 
positions were found, and liaison effected with our right- 
hand neighbors (49th D.A. supporting 21st Division Infantry). 
Further experience led to a decision to occupy permanently 
only Ramparts and Segard O. P’s, and a particularly good one 
on the top of a test-box in the western bank of Zillebeke Lake 
when occasions demanded; this decision took into account neigh- 
borhood of test-boxes, available dug-outs, enemy-shelling, facil- 
ities for visual, the economy of officers, as well as providing 
observation along our immediate front and over the ground 
where we knew the trouble would soon come—.e., the Vor- 
mezeele area could be well seen from Segard. 

On the 20th, although our provisional S.O.S. Line remained 
the same, the greater part of 2nd Brigade was allotted night- 
lines in support of 21st Division—.e., firing south; on our own 





“These patrols would have given us early warning of need to move, even if as 
a rule they brought back only negative information. Their news was often most 
valuable to us and the infantry, and arrived many hours before the fragments doled 
out from official sources. 
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lines we were next to one group 49th D.A., on our night-lines 
next the other group. We were closer the British front line on 
the south than to our own “ front line ” to the east, and although 
our true task lay in the latter direction, all our daily and nightly 
work and all the danger came from the south. This was the 
most interesting tactical situation that has occurred within the 
writer’s limited military experience; there were actually no less 
than nine possible, even probable, operations for which prepara- 
tion had to be made. They were: 

(i). Permanent reoccupation of the Rearguard (later called 
Outpost) Positions. 

(ii). Withdrawal under pressure through Ypres of the 
Rearguard; withdrawal occurred on 26th, but fortunately not 
under pressure. 

(iii). Support of our proposed front line along the Western 
edge of Zillebeke Lake; we held this line all through the summer. 

(iv). Support of another front line, should it be decided to 
include Hill 60; this actually occurred on the 26th. 

(v). Support of 21st Division Infantry on our southern 
lines; an S.O.S. occurred nearly every morning and evening 
just about now. 

(vi). Participation in a possible operation to recapture the 
Wyrtschaete Ridge. 

(vii). Action should the enemy attack Mount Kemmel, 
which occurred on 25th. 

(viii). Withdrawal under pressure should the enemy cap- 
ture Mount Kemmel; he did not press his advantage on the 
25th, so we hung on. 

(ix). Defence of the next line after such withdrawal. 

On 21st April the Rearguard was definitely organized as 
an Outpost Force, see Chapter III. At night the whole 18th 
1.B. side-slipped nearly a brigade front to the right, entailing 
a change of the S.O.S. Line, but not necessitating any material 
change of position. The main body of the Brigade was now 
10 18-prs. and 4 4:5” Howitzers strong, the Outpost Artillery 


totalling 6 18-prs. and 4 4:5” hows. 
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The 22nd April was much like its predecessors. Some good 
registration was carried out to the south, which proved valuable 
on the 25th. The Reserve positions were by now fairly clearly 
defined, though, had it come to withdrawal under pressure, there 
would have been “ some hustle ”; for the salient was pronounced 
and all roads led to Popperinghe! We had arranged: 

(a). To support the front line of the battle-zone from our 

present or alternative positions. 

(b). To support the rear line of the battle-zone from First 
Reserve positions. 

(c). For “ intermediate positions ” should it come to a run- 
ning fight between the battle-zone and the (at that 
time so-called) Vlam Line. 

(d). For positions to support this Vlam Line. 

(e). For positions to support the G.H.Q. Line—these posi- 
tions were west of Popperinghe. 

On April 23rd, a change of policy was announced. It was 
decided to include Hill 60 in our Front system, which entailed 
considerable advance on the part of the whole 18th I.B. (less 
the Outposts) and therefore on 2nd Brigade supporting it. 
Reconnaissance took place at once and on April 24th single 
guns from each battery moved forward to “ warm” the new 
positions; a conference was held to discuss the usual questions 
of observation, communications, etc. The move was decidedly 
unpopular—and not without good reason, as will be seen in 
the next chapter. 

It should be remembered that all this time the outposts were 
well forward, and from the east we got few worries and fewer 
shells; everybody’s mind was occupied with the situation grow- 
ing hourly more alarming about Kemmel—Dranoutre—Bail- 
leul. We were all delighted to know that a French division was 


well established on Mount Kemmel. 
* * . . * 





CoMMENTS. 
It is not only that one gets more than one’s fair share of 


shells in a salient, but that work is so much harder on the occu- 
581 








THE FIELD ARTILLERY JOURNAL 


pant artillery; it is called upon to fire in several different 
directions entailing a proportionately increased amount of ob- 
servation and frequent change of positions hard to find. It is 
obvious that the more guns there are in it, the harder it is to 
supply them or to get them away. The list of possibilities to be 
contemplated on 20th April, as given in this chapter, fairly illus- 
trates the point; they arose from the configuration of our front 
line at the moment, and the 2nd Brigade happened to be at a 
busy corner. 


CHAPTER V 


From 00.01 25th to Midday 29th.—The Enemy Attacks from 
the Flank of His Salient Widened by the Capture 
of the Wytschaete Ridge 


Hostile bombardment began at 02.40 on 25th; at 03.15 a 
prisoner stated enemy intention to attack at 05.00 after gas 
shelling; at 05.00 there was undoubtedly much gas about. The 
enemy shelling went no further east than roughly a line from 
Swan Chateau to Griinen Jager—evidently a flank barrage to 
include the Vlamertinghe Griinen Jager—Café Belge Road; it 
was severe. The noise on our right was very heavy and at 09.30 
one of our aeroplanes had reported being fired at from the lower 
slopes of Mount Kemmel; at 10.30, 18th I.B. had news that the 
enemy held Vierstraat, upon which the single guns sent forward 
yesterday were withdrawn to rejoin their batteries; at 11.15 
came official news that the enemy held Mount Kemmel and 
Kemmel Village. This was the limit of his advance for the day; 
firing died down without ever stopping, all roads being bar- 
raged by the enemy, especially after dark. 

Information had come in better to Brigade Headquarters, 
officers being sent to neighboring groups and the neighboring 
Infantry Brigade, while Ramparts and Segard’ O.P’s gave 
valuable news from time to time; an officers’ patrol was out a 
long time towards Ouderdom with orders to gather all possible 
information, but to return at once if there was anything to indi- 


*The F.O.O. was unfortunately hit. 
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cate the necessity of withdrawal; in addition, one of the batteries 
waylaid and questioned a Corps Mounted Troops patrol, whose 
officer had been killed; from so many and varied sources can 
news be gleaned if troops are trained to glean. 

It was a surprise when, at 16.35, in spite of the loss of Mount 
Kemmel, the order was received to advance in consequence of a 
decision still to include Hill 60 in our front system in view of the 
French intention to retake Mount Kemmel. Troops had been 
busying themselves rather in preparing for a withdrawal! A 
brigade position to meet all conditions had by now become much 
harder to select. The batteries had worked hard all day to 
assist 49th D.A. on its southern front—with good effect, one 
hopes, for they had had an unpleasant time; everything pointed 
to our principal task being still in that direction and the only 
area which admitted of this task (while still being able to put up 
a good S.O.S. in support of the Zillebeke—Hill 60 line) had 
already been, and was still being, “‘ crumped to blazes.”” How- 
ever, it had, like a lot of other things in peace as well as in war, 
to be done. By 23.00 most of the guns were “in” and the 
Brigade Commander had met B. C’s on the new position and 
discussed the situation. Brigade Headquarters remained with 
18th I.B. in H.22.a. 

42nd Battery (inclusive of section 21st) was at H.24.b.2/4. 

53rd and 87th Batteries were about H.24.b.6/7. 

The 26th April was still more exciting. Early in the morn- 
ing there was an S.O.S. at The Bluff. Before long we heard 
that the enemy had captured Voormezeele and the Brasserie 
(N.6.a), but it is doubtful if the enemy ever occupied Voor- 
mezeele solidly ; the Brasserie was recaptured by our neighbors. 
Information was again coming in well—through stragglers col- 
lected by an artillery officer and guided to Infantry headquar- 
ters, by batteries questioning wounded men, by two officers’ 
patrols, and from Segard O.P. 

At 13.00 batteries of 49 D.A. had been somewhat withdrawn 


and some were in action close round 18th I.B. Headquarters 
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(H.22.a.). At 13.15 the first intimation was received that the 
Outposts were to be withdrawn. 

At 14.20 a 6th D.A. order timed 13.25 corroborated this 
news, adding that ammunition left on positions was to be ren- 
dered unfit for use,’ that 18-pr. primers and 4:5” cartridges 
were to be brought back, and that no fires or explosions were 
to be caused—so that the withdrawal should be concealed from 
the enemy. The 14.20 order also announced that the Hill 60 
line was to be abandoned in favor of the line along the Western 
edge of Zillebeke Lake, but doubts were cast upon this decision 
by a second message timed 13.30; it was an order timed 20.00 
(received 23.45) which announced the “line of resistance ” 
would run through Doll’s House (1.19b.) and Ypres (Ram- 
parts) while the line through Bedford House along the western 
edge of Zillebeke Lake would be the Outpost Line. 

At 14.50 a 2nd Brigade Order was issued for reoccupation 
of the H.23. positions ( April 15-25) —“ forthwith ” by the Out- 
post Artillery—*“ on receipt of orders (probably after dusk) ” 
by the main body of the Brigade; but the situation must have 
appeared threatening at Divisional Headquarters, for at 15.05 
an order was received that the new positions must be further 
north—#.e., further away from the exposed southern flank of 
the salient; the previous orders to batteries had therefore to 
be amended. 

Between 15.40 and 17.15 information from our officer’s 
patrol and a message from an Infantry Company commander 
combined to clear up the situation and established our line as 
from Hallebast—Ridge Wood—Brasserie—Voormezeele— 
Lock 8—Spoilbank—Ravine Wood to Hill 60.* 

The difficulty now was to find a set of positions complying 
with the 15.05 order from D.A. (see above), but at 17.45 it was 
ascertained that the Left Group was shifting further north, 
which made their area (H.17) available—the range was suit- 





*It is to be feared that there were certain difficulties in the way of meticulous 


obedience to this order. 
*The moment at which The Bluff fell into enemy hands was never ascertained 


by the writer. 
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able both east and south, while it was screened by trees from 
Mount Kemmel.* The following order was therefore issued 
(cancelling previous orders) and the Captains, whom the Bri- 
gade Commander had summoned to Brigade Headquarters, 
were sent to take over and prepare the new positions: 

21st Battery ° to drop 42nd Section at H.23.c.2/8 and to 
take over a main 4-gun position from 111th Battery at 
H.17.d.5/1. 

42nd Battery to send 21st Section to H.15.d.3/3 and to 
take over a main 4-gun position from 112th Battery at 
H.17.d.5/5. 

53rd Battery to go complete to H.16.c.2/6. 

87th Battery (outpost section) H.15.b.6/0. 

87th Battery (main portion) to take over position from 43rd 
Battery at H.17.d.5/3. 

The object of detaching sections from 21st, 42nd, and 87th 
Batteries was to avoid too many eggs in one rather shaky basket; 
the design of the whole scheme was the treatment of the H.17.d. 
group (3 batteries, less 1 section each) as the main body of the 
brigade, with the 53rd battery rather drawn back so as to be able 
to cover a withdrawal, from whatever direction danger came. 
The positions were considerably modified during the month of 
May, but the general design remained; the reason of this 
modification was that the area H.15.b. and d. and H.16.c. 
proved “ unhealthy.” 

At this juncture the situation became complicated by the 
enemy concentrating a violent fire on the H.24 area where our 
(and other) batteries were; it broke all lines joining the bat- 
teries to the test-boxes and threatened to destroy every gun; of 
course, it interfered with the arrangements for the move. It 
was calculated that the fire of 3.h.v. guns, 1 battery 77"/", 
2 105"/™ batteries, with some 5:9’s and even perhaps 8”, had 
been concentrated on this unfortunate area, to which was added 





*In later days, the danger of ground observation was from Hill 60 and 
Observatory Ridge. 

*It will be remembered 21st battery (including 1 section 42nd) formed part of 
the Outpost Artillery. 
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an attack by low-flying aircraft; it seemed for a time as if noth- 
ing could escape; however, our fire in a southerly direction went 
steadily on in spite of some casualties, and by 19.45 the trouble 
was over. Our pessimism of yesterday as to the warmth of this 
area had not remained unjustified. 

At 20.00 the Outpost Artillery was back, a little breathless 
after the passage through Ypres, the western exits from which 
were receiving attention which reminded one of 1915. 

At 21.30 the 53rd was in its new position; the 42nd was still 
in H.24.b. keeping up fire as necessary during the change. 

At 23.00 an operation order had been issued giving infantry 
lines, S.O.S., ete., for the morrow; at 02.55 on 27th the Brigade 
Commander was able to inform the C.R.A. that he had visited 
the whole brigade in its new position, that communications were 
established, that though casualties enough had occurred there 
was no gun out of action, that the group of guns in H.24.b. had 
fired over 5000 rounds in support of 21st Division Infantry," 
and that a quantity of ammunition had been salved. It had been 
a trying day, perhaps the most trying of all during the period 
covered by this book, and the batteries were very tired; between 
25th and 27th three complete brigade positions had been 
occupied, stocked with ammunition, and heavily used in battle 
not to mention the share taken in the outpost operations. 

The early morning of the 27th was blessedly quiet, for we 
were not yet allowed to register our real S.O.S. line, lest we 
should disclose the withdrawal of the outposts; however, at 10.30 
the enemy were advancing about Verbranden molen (1.28.d.). 
From 15.00 to 20.00 there was considerable fighting about 
Voormezeele and soon after 20.00 every gun was firing on enemy 
advancing about Manor Farm (1.22.c.). The 149th Brigade 
R.F.A. (30th Div. Artillery) had become our neighbors. 
From 03.30 till 03.40 on 28th the brigade took part in a raid by 
the 11/Essex R. from the new “ outpost line.” 

Before dawn on 28th an officer had been detailed to go for- 
ward to Zillebeeke O.P. as “ brigade sniping officer ”; special 


* Detached brigades of 30th Div. were fighting under the 21st Div. 
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arrangements had been made as regards communications, in- 
cluding direct lines to certain batteries and a direct line to a 
Heavy Artillery F.0.O., and the party was plugged through to 
Brigade Headquarters. The venture was very successful; 
from 06.00 at intervals throughout the day this officer was 
engaging with effect the numerous targets which offered them- 
selves as the enemy felt his way forward. 

At 09.00 the enemy had unexpectedly attacked and captured 
Lankhof Farm (1I.26.d.1/1) and our line ran Lock 8—Iron 
Bridge (1.26.c.)\—Hazelbury Farm _ (I1.26.d.)—Gunners 
Lodge. A prisoner prophesied a further big enemy attack on 
the morrow.’ At 10.00 we were informed 2nd Brigade R.F.A. 
would be under 49 D.A. for tactical purposes from dawn 29th; 
at 11.00 a B. C’s conference was held without undue enemy 
interference." At 16.00 the enemy showed signs of advance 
from the east, but by 16.30 our artillery fire completely broke 
up this first effort and he made no further ones. At 21.50 we 
were again assisting 49th D.A. to the south; from 21.00 till 
04.00 on 29th we were harassing, and from 04.30 to 05.15 C.P.N. 
was on the books. 

At 03.00 on 29th a terrific enemy bombardment started; at 
05.58 there was an S.O.S. at Voormezeele; by 06.00 every air- 
line in the place was “ dis,” but the bury served us well, officers 
from each battery being kept at the local test-boxes. We had 
an extra O.P. on the top of Belgian Chateau (H.23.b.) ° and 
batteries were continually firing either on information from 
Segard O.P. or in answer to wireless aeroplane calls. Patrols 
sent out to our right again brought in useful information, but 
the officer who had taken this work in hand was unfortunately 
wounded; his place was taken by an intelligent corporal—but 
we don’t train our N.C.O’s to deal with other units and they 
seem shy of enquiring from strangers. 








*The warning hardly ever failed to come. 

*Only some “ W’s” arrived. 

* We shared this O.P. with the Heavy Artillery, but the “bury” did not help 
him as it did us; the unusual situation had arisen that (buried) communications in 
the forward areas were working well, while (air) lines to the rear were gone. 
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It became apparent about 10.30 that Voormezeele was lost 
and that there was some kind of a gap in our line about 1.25. 
central; whereas the main battle to our right seemed to die 
down about 11.00, trouble kept flaring up all day from the 
smouldering embers to the south of us. The barraging of all 
roads from 17.00 onwards was very heavy. To the east things 
remained quiet all day. The first news of the main fighting, 
received about 12 noon, was far from satisfactory, but later it 
became known that except at Voormezeele the enemy had been 
completely repulsed; it was some time before it was realized 
that the great German effort to reach the Channel Ports had 
been defeated. 

The wagon-lines had spent a hard day dodging German 
M.P.I’s; ever since the possession of Mount Kemmel had given 
the enemy such good observation, they had been suffering con- 
siderably, which accounts for the large number of horse-casu- 
alties especially on 29th. Casualties between April 20th and 
29th totalled approximately 5 officers,’® 62 other ranks, and 


73 horses. 
. . * * * 


COMMENTS. 


The chief interest of this chapter lies in the practical illustra- 
tion it affords of the difficulties of emplacing artillery in a 
salient; to perform its double task, the 2nd Brigade in the S.E. 
corner of the salient, was strictly confined as regards choice of 
positions. As salients will keep occurring in war, the solution 
appears to be to keep the guns as far back as possible, which 
necessitates the use of a very long range. 

From a broader point of view, the holding of a salient neces- 
sitates the enemy also holding one and imposes upon him the 
task of widening; it was this further task which brought our 
Cambrai effort in November, 1917, to an end. If the attacker 
wishes to continue the offensive, he has to launch it from a har- 
rassed salient—a most inconvenient proceeding, as the Germans 





*” 23 battle casualties since 21st March among the officers of a Brigade R.F.A. 
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found to their cost during the months of May and June, 1918. 
The whole question affords one more example of the truth of the 
old saying “‘ Everything has the defects of its qualities and the 
qualities of its defects.” 

It was freely suggested at the time that Mount Kemmel had 
been lost, owing to the want of liaison between the French 
division holding the mountain and the British troops holding 
Kemmel and Dranoutre Villages in the low ground flanking the 
approaches to the mountain. A single mountain of no great 
width ** can be regarded as a narrow salient; its defence is best 
conducted not by a mass of troops on the top of the mountain 
or within the salient, but rather by the action of troops flanking 
the approaches; and those troops should be wnder the same 
command as the detachment directly defending the mountain 
or salient. 

The decision, on the strength of a promise from the French 
to recapture Mount Kemmel, still to include Hill 60 in our front 
system—therefore to advance both infantry and guns further 
beyond the bottle-neck—caused surprise and was costly; but 
Hill 60 was an important pivot, not to be lightly given up. 


CHAPTER VI. 
Arrangements to Meet a Further Enemy Offensive. 


Though not coming within the period covered by Part II, 
a study of “ The F. A. Group in Retreat ” would scarcely be 
complete without such a chapter, as showing how far we had 
progressed in the practice of Defence since our first experience 
in March. 

The arrangements fall under the heading (a) Actual opera- 
tions in the forward area, (b) preparations to defend the battle 
zone, (c) preparations for withdrawal, (d) counter-offensive. 

(a) Actual operations. Mount Kemmel was never retaken; 
in September, as a result of failure elsewhere, it was evacuated 
by the enemy. Throughout the summer its baneful influence 





% Mount Kemmel is about 2 miles from N.E. to S.W. 
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affected all artillery operations, but a liberal bombardment ren- 
dered its possession of the least possible value to him. For- 
tunately for us, summer foliage began to appear almost directly 
we had lost it, else it is difficult to see how we could have em- 
placed sufficient artillery; one position the writer has in mind 
whose value depended solely on whether certain trees would or 
would not “ bear.” The result of enemy possession of this 
remarkable hill was to force an undue amount of guns into the 
cramped area between Diskebusch and Vlamertinghe; this was 
well enough when the extra batteries were of a horizon-blue 
tint and courtesy forbade protest; it was quite another matter 
when British batteries came trespassing over the mystic boun- 
dary drawn in an office tens of miles away! The fact is, defend- 
ing artillery cannot be tied down by chalk lines, but one must 
recognize that over many guns crowded into one area cause 
much inconvenience to its rightful occupants. 

With French reinforcements, their area kept extending to 
its left until they and the 6th Division became next-door neigh- 
bors. Our allies disappeared early in July for the Marne. 

Ridge Wood’ had been marked in April as a crucial spot; 
violent fighting went on for its possession throughout May and 
June, for it would have given the enemy most valuable observa- 
tion. There were at least half a dozen local attacks, in every 
one of which the enemy gained temporary possession of the 
heights, only to be driven out again next day; these attacks 
usually coincided with some great effort on his part elsewhere. 
It was not until the 18th I.B. attacked in strength on 14th July, 
that the situation became less palpitating; no counter-attack 
followed his success, for the enemy was otherwise engaged. 

The 2nd Brigade remained the nucleus of a reinforced Right 





*Early in July a section of the Right group was emplaced well .to the East 
whose task was to enfilade the enemy line immediately opposite Ridge Wood. One 
hopes it was effective; great trouble was taken in the selection of the position and 
meticulous calculation was necessary to ensure not only correct line, but also whether 
the shell would clear Scottish Wood over which they had to pass. Such enfilade 
positions sound better than they are in practice; communication in battle would 
have been impossible; the Group Commander must lose control of such guns, and 
the officer on the spot has a very difficult task on acting according to the information 
which it is always so hard to procure. 
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Group (7 batteries) ; after a short period of rest in June, 6th 
Division reéntered the line further to the west and the 2nd 
Brigade then became the Left Group. Enemy counter-battery 
work was severe, as was to be expected in such circumstances; 
the actual days of battle are sometimes restful for the artillery; 
the two opponents were like wrestlers seeking for hold, the 
German ambition being to start their offensive with Ridge 
Wood in their hands; in between their efforts, each side devoted 
its energies to the weakening of its opponent artillery. Camou- 
flage was therefore of the first importance; it was not difficult 
to effect here, if the principle of “ silent positions ” was rigor- 
ously adhered to; never a shot was fired from them, day or 
night, unless every gun in the area was busy. Nasty place 
though it was, we kept observation going from Segard until on 
return to the line after “ rest-and-training’’ we moved our 
O.P’s further west along the Segard Ridge. 

There was a lot of enemy bombing by night, but at this 
period he confined his attentions to rearward areas, and it was 
the wagon-lines which were affected. 

(b) Preparations for Defence of the Battle Zone: It was 
thought that over such terrain tanks would make poor progress, 
so the authorities dismissed the idea of an enemy tank attack. 
Trench Mortars were always placed for counter-attack in case 
of penetration; they were not employed for daily trench war- 
fare—of which indeed there was remarkably little. An im- 
portant development took place in the S.O.S. policy; in April 
the rule had been “‘ 3 minutes intense and 12 minutes normal, to 
be repeated if the S.O.S. signal was repeated within the last 
five of these fifteen minutes”; by July it had been laid down 
that batteries were to continue on their S.O.S. lines until 
ordered off by superior authority, the idea being to cut off the 
enemy’s advanced troops from his supports *; fire on the front 
penetrated was to be increased by the employment of certain 
batteries detailed as “ swingers,” whose fire was left at the dis- 
posal of officers on the spot. This policy killed the “ pious 





*See Part I, Chapter III, para. (xxxv). 
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hope ” that F.O.O. could bring back the barrage to meet cir- 
cumstances; but it was far more practicable from the point of 
view of the group-commander (the first fire-controller) , enabled 
battery commanders to go on in the event of no-receipt of orders, 
and seemed to us an advance in thought. Several barrages were 
arranged behind our front line. Observation was planned out 
in depth right back to the gun-positions, F.O.O’s being 
instructed to withdraw when it became impossible any longer 
to communicate. The difficulty of sorting ammunition was now 
at its height; little progress appeared to have been made with 
the idea of sorting ammunition in rearward areas; one never 
had any idea what nature of ammunition would reach one, other 
than whether it was shrapnel, H.E. or gas; we favored the 
principle of providing one gun with ammunition of the same 
group, if possible (which it seldom was), rather than dividing 
up each of the various groups amongst all the guns on any one 
position—decentralizing thus the duty of making corrections. 

(c) Preparations for Withdrawal: This was, of course, by 
far the hardest work. Higher authority attempted to super- 
vise, but positions were few and batteries many; Divisions were 
supervising Field Artillery positions, while the Corps looked 
after the Heavy Artillery; the attack might come from north- 
east, east, or south; the art of “ looking after No. 1,” somewhat 
thoughtlessly cultivated by those in power, which reached alarm- 
ing proportions before the end of the war, and which has perhaps 
accounted for some of the present indiscipline at home, resulted 
in such things as batteries substituting their own boards for 
those of their neighbors. It seemed as if the only desideratum 
behind the line was to be able to mark a green, blue, or yellow 
circle on a wall-map; that, this done, all would be well and 
responsibility ceased—which is not the case. It is to be feared 
that there would have been much confusion in the event—but, 
after all, this is one of the known disadvantages of a salient in 
the defence. 

The Group Commander, adhering closely to the limitations 


imposed as regards area, tried to organize positions to meet 
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every contingency; it was not expected that things would turn 
out as per arrangement, but what was hoped was that recon- 
naissance had been done by so many people in this effort (which 
lasted over months), that the whole area would be intimately 
known to batteries when a crisis arrived—which is, after all, the 
one essential ; it was a simple aim for such complex and volumin- 
ous instructions as littered our office tables. 

Cross-country routes were reconnoitred, marked out, and 
prepared, avoiding roads and known danger-spots. No attempt 
was made to stock the positions with ammunition. The Survey 
Companies were indeed asked to prepare fighting maps for 
every rearward position, but it was rather a hopeless task in 
such circumstances, and such as were seen did not inspire con- 
fidence. The entire area was searched, and successfully 
searched, for observation. 

One can say that, wherever and whenever the attack came 
there were a whole series of positions in depth, going back sev- 
eral miles, which had been reconnoitred. For all the actual lines 
of defence barrages had been arranged and allotted to batteries 
on a basis of zones of responsibility, keeping in each case a 
battery or two in hand. Of course, there were no buried com- 
munications, but there were ditches along which to lay wire, 
O.P’s were close to hand, and Infantry-cum.-group headquar- 
ters were ready. As the result of our fears rather than our 
virtues, we had progressed. 

Forward wagon-lines were maintained to the end, in spite 
of their obvious disadvantages as regards condition of horses; 
the rear wagon-lines were altogether too far back. 

(d) Counter-Offensive. During May and June the counter- 
offensive consisted in violent harassing by night and counter- 
preparation at dawn; intelligence summaries led one to believe 
that it was this harassing which staved off Prince Rupprecht’s 
offensive until events elsewhere rendered it impossible. From 
time to time there were raids, developing into daylight raids, 
and eventually (on 14th July) into a quite considerable local 


attack. The purely defensive artillery work strengthened up 
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into bold sniping, and the use of gas shell on a fairly large scale 
became more frequent with increased supply. Up to 22nd July 
or so, Prince Rupprecht’s attack was “cried” almost daily, 
but most people realized his chance was gone when the extent 
of the German failure at Rheims on 15th and the French suc- 
cess on 18th had become known. No one will forget the revul- 
sion of feeling which all ranks, almost it seemed the horses, felt 
when the crisis had passed and a new era was proclaimed by the 
4th Army attack on the 8th August. 

“ Awake! for Morning in the Bowl of Night has cast the 
Stone which puts the Stars to Flight.” 


* . * * * 


With reference to remarks in Part I, Chapter IIT, para. 
(xvi), there is appended a copy of Right Group Standing 
Orders forming part of the early July Defence Scheme. Stress 
was laid in para. 24 (records of fire) in the hope of being able to 
locate the source of short shells.* 

There were now 4 Lewis guns per battery, generally dis- 
tributed 1 at each gun position (2 in the gun area), 1 at forward 
wagon-lines, 1 at rear wagon-lines; this arrangement suited the 
batteries and provided higher authority with anti-aircraft 
defence in depth. 

From the commencement of June, it was once more possible 
to hope for good wagon-lines; but personnel was terribly short 
in spite of leave not being open, and the maintenance of forward 
wagon-lines interfered with administration; comfortable 
wagon-lines form the basis of a good battery, but with increased 
bombing they were no longer the resting-place they had been in 
the early part of the war. Supply of ammunition was mostly 
by light railway, but try as one will, the system does not work 
well in shelled areas at night, and the drivers had, as ever, ter- 
ribly long hard nights on the roads, with little opportunity for 
distinction and often very little supervision. In stationary war- 
fare the subaltern is apt to become an “ O.P. boy ”; the captain 


*Compare Part I, Chapter IV, A comment (ix). 
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and battery sergeant-major have a hard task and earn their 
pay if it is well done. 
. ~ * . * 


APPENDIX“ B” TOJULY DEFENCE SCHEME. 
Group STANDING ORDERS. 
I. Alarm Arrangements. 


1. One officer will sleep in the telephone pit, or alongside a 
telephone in the immediate vicinity of the position. 

2. Two men will sleep in, or in the immediate vicinity of, 
each gun-pit. 

3. Every position will be equipped with rocket indicator 
showing (a) flanks of battery zone; (b) Group O.P. (c) mag- 
netic north. A lookout man will be on duty at this board watch- 
ing for enemy aircraft by day and S.O.S. signals at night. 

4. 18-pounders will be kept loaded at night. 


II. Detached Section Orders. 


5. An officer will sleep at a detached section position and 
will ring up the main position at dawn. 

5a. Visual will be arranged to Battery or Group Head- 
quarters and will be checked daily. 

III. Silent Positions. 

6. Silent positions will not be used for calibration, harassing 
fire, or ordinary S.O.S. tests. Registration will be covered by 
fire from the active position. 

7. Ammunition will be “ turned over ”’ from time to time. 


IV. Gun Pits. 
8. Gun pits will be strengthened to the greatest extent that 


local circumstances allow. 
9. Gun pits will be prepared so far as possible to allow of 
engagements of tanks. 
10. 3 rifles and 50 rounds per rifle will be kept in each pit. 
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11. Every pit will have a scheme-board in it signed by an 
officer showing S.O.S. angles and angles for such concentra- 
tions, etc., as are thought desirable. One of these will be the 
northern point of Scottish Wood (within our own lines). 

A separate board should show gun and daily atmosphere 
corrections. 

12. Every pit must have good facilities for egress and a plat- 
form marked for use in the open. 


V. Guns. 


13. Every gun to have painted on the piece its most reliable 
calibration for each nature of charge, giving date of calibration. 
Subsidiary information will be painted on the shield. 

14. Every gun will be painted for anti-tank engagement. 

15. Sights will be checked daily. 


V1. Ammunition. 


16. As far as possible only one group of ammunition will be 
provided for each gun. 

17. Not more than 200 rounds will be kept in any pit, and 
not more than 100 rounds 4:5” cartridges. 

18. 18-pounder ammunition is not to be stored more than 
3 deep and must be stacked on a wooden or tin flooring. 

19. Ammunition from the echelon and from silent positions 
is to be turned over from time to time. 

20. The echelon will be kept full. The gun limbers will be 
filled with shrapnel. The shrapnel and H.E. will be kept in 
separate wagons divided between (a) the various subsections 
(b) the firing battery and first-line wagons. Clips and nose- 
caps will be kept on all rounds. 


VII. All Positions. 


21. Alternative methods of egress will be generally known 
and thoroughly prepared. High roads to be avoided. 
22. Limbers will be kept at or near the gun-position. For- 


ward Wagon-Lines will be maintained. 
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23. Movement is to be restricted as far as possible during 
periods of high visibility. Men are not to leave the position 
in daylight, except on duty. Exposed work must be carried 
out at night. 

24. A book is to be kept showing daily rounds fired, target, 
time of commencement and time of ceasing fire. 

25. A “ Defence File ” is to be kept, including the defence 
scheme, and all definite instructions reference the operation in 
force at the time. 

Abstract instructions will be kept together in a “ Tactical 
Instructions File.” 


VIII. Observation Posts. 


26. Each O.P. will maintain a fighting map, marked to show 
grid bearings, and dead ground, and provided with a pointer. 
Also a list of code calls, a log-book, and available information 
reference Heavy Artillery. 

27. O.P’s are arranged in depth. When one becomes un- 
usable the F.0.Q. withdraws to the next and reopens com- 
munication as soon as possible. 

28. Each battery will establish a local O.P.—if possible 
within sound of voice of the battery. 

29. O.P. party will always be armed and carry ammunition ; 
officer with revolver, men with rifles. 


IX. Liaison. 

30. A liaison officer must be fully acquainted with all Artil- 
lery information concerning the whole of the units he repre- 
sents, their S.O.S. lines, geographical, capabilities, ete. 

31. Normally the party consists of an officer and two sig- 
nallers and a lamp; they will be armed. 

32. When a liaison officer can no longer help in codperation, 
his duty is to go to the nearest telephone and ask for orders 
from the Group. 


X. Training, Inspection, and General. 


83. Training of layers and in anti-tank drill at the gun-line, 
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and drivers and signallers at the wagon-lines is to go on daily 
as can be effected. 

34. Continual inspection of equipment, especially gas re- 
spirators is to be carried out. This is particularly necessary at 
wagon-lines and detached section positions. 

35. Officers will impart information as advisable to respon- 
sible N.C.O’s. 

36. All officers will initial tactical instructions, routine 
orders, ete. 


(To be continued. ) 
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Notes on the Reconnaissance Tractor 


BY MAJOR G. R. ALLIN, FIELD ARTILLERY, U.S. ARMY. 


THE reconnaissance tractor was described in the last issue 
of the Fretp ArtILLERY JouRNAL. Since that description 
was written, additional tests have been made of it, the tractor 
hand-cart and tractor power-cart. In one demonstration the 
reconnaissance tractor carried six persons whose combined 
weight exceeded one thousand pounds and drew the hand 
tractor, containing two persons whose combined weight 
exceeded two hundred pounds. With this weight the 
tractor went up a short incline, exceeding fifteen degrees, with- 
out difficulty. With only the driver in the tractor, it ran 
through a shallow pond that it is doubtful if a man could have 
waded through only with great difficulty, if at all. 

One of the design requirements for the reconnaissance 
tractor was that it should be able to negotiate streams or bodies 
of water that horses can cross. This requirement has been met 
by placing the engine inside the body, which has sufficient buoy- 
ancy to float the tractor. It has given several demonstrations of 
its ability to float, and when on the water the body has several 
inches free board. No means of self-propulsion on water have 
been provided in this tractor; but a small protected screw, which 
can be operated by the tractor engine when desired, will be pro- 
vided in the redesign of this vehicle. 

The reconnaissance tractor can cross small ditches and 
trenches without difficulty, and can cross larger ditches and 
trenches with a little assistance. The picture shows the tractor 
crossing a ditch about the equivalent of a standing trench. The 
sides of the ditch have been cut down slightly to facilitate the 
crossing. The block and pulley were attached to avoid possible 
damage, though they were not found to be necessary. When 


the tractor got to the bottom of the ditch, it had to have some 
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assistance, as it was longer than the width of the ditch, and 
could not get sufficient bearing to start up the far side of the 
ditch. When once started, it got out all right. In the redesign 
of the tractor a small winch or capstan, with sufficient power to 
lift the weight of the entire vehicle, if necessary, will 
be provided. 

In another demonstration a direct comparison was obtained 
between the tractor and a mule in difficult going. A shallow 
pond with a quicksand bottom was selected for the test. The 
tractor was sent in first at the narrower part of the pond, crossed 
over and part way back, then turned and went through near the 
centre of the pond, thus crossing some of the worst of it. No 
difficulty was encountered until the tracks of the tractor sank 
in so far that the body rested on the water and sand, and the 
tracks were no longer sufficiently in bearing to propel the 
tractor. The mule then tried to follow the track of the tractor. 
He crossed the pond with a good deal of difficulty, and started 
back, when he sank in so deep that he had to be helped out. 

The most novel feature of this vehicle is its track, which con- 
sists of two fabric belts held the proper distance apart by spring 
steel strips so shaped as to form a track for the wheels to run in. 
These strips are placed on the outside of the belts, and are the 
only part of the track that comes in contact with hard surfaces. 
On soft surfaces the parts of the belts between the metal strips 
come into bearing, and so greatly reduce the unit pressure. The 
ends of the metal strips are bent slightly up to make the track 
ride up in turning instead of gouging into the ground, as would 
be the case were the ends straight. Experiments showed that 
this is necessary, as otherwise the tracks could be twisted off the 
wheels in turning. The belts are made of material similar to 
that in automobile tires. In order to obtain an immediate test 
of the durability of this type of track, it is to be placed on a 
commercial automobile and thoroughly tested. 

In addition to the screw and winch already mentioned, the 


redesign of the reconnaissance tractor will considerably reduce 
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Preliminary model of vehicle designed to replace the horse of the individually mounted man, September 28th, 1920 
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3. RECONNAISSANCE TRACTOR DEMONSTRATING ITS ABILITY TO FLOAT WHEN LOAD 





FIG. 4. RECONNATSSANCE TRACTOR CROSSING A DITCH 


Block and tackle were used merely to avoid possible accident 
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THE RECONNAISSANCE TRACTOR 


its size. It will be made only large enough to meet the original 
requirement as to capacity, i.e., 500 lbs. This will provide 
sufficient capacity for two men and two or more instruments, 
and should permit of a material reduction from its present 
weight of about 1600 lbs. The shape of the body will be 
changed to facilitate passing through brush or along narrow 
trails and crossing water. 
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Questions Affecting Artillery 


LECTURE BY GENERAL LE GALLAIS TO THE OFFICERS OF THE SIXTEENTH INFANTRY 
DIVISION, FRENCH ARMY * 


(Concluded. ) 
IV. Zones of Action. 

Our pre-war artillery regulations, quite remarkable in their 
ensemble, indicated very clearly the roles of the different com- 
manders in the use of artillery. 

To the commander, the divisional general, appertains deci- 
sion on the following points: 

The functions to be assigned to the artillery or to the differ- 
ent groups of artillery under his orders. 

Distribution of this artillery, as a whole. 

Zones of action. 

Emplacements of the artillery. 

Certain detail functions, or detachments recognized as 
necessary. 

Supply conditions, as a whole. 

Reserve units, if there is occasion for them. 

The following tasks appertain to the artillery commanders 
of the different units: 

Distribution of the batteries or groups so as to carry out the 
functions assigned to them. 

Distribution of the zones of action. 

Choice of successive positions. 

Prevision and preparation of the movements of advance 
or retreat. 

Liaison with the infantry units which the artillery supports. 

The constant responsibility of effecting within the desired 
time the concentrations prescribed by the commander. 

Designation of the objectives, either at the request of the 
infantry or on their own initiative. 





* Translation from The Revue Militaire Générale, December, 1919. 
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Supervision of the field of battle and the firing operations. 

All of them, commanders and artillery unit commanders, 
have a sufficiently heavy task, the execution of which will require 
their best energies. 

These principles, true for open warfare, are applicable in an 
equal degree to position warfare. 

They have been lost sight of too often, even up to the end 
of the war, either through insufficient knowledge of the prop- 
erties and use of artillery, through a desire to escape responsi- 
bility by passing it on to subordinates, or through other causes. 

The importance of artillery has become such that the general 
of an infantry division or the general commanding an army 
corps must have a thorough knowledge of artillery, its prop- 
erties, its capacities, its use, what may and what may not be 
required of it, just as the same general must know thoroughly 
how the infantry marches and fights, how the feet, the back, 
and the morale of the foot-soldier must be cared for; just as he 
must not be ignorant of the fact that bad management of the 
‘avalry ruins it in a week, and that the horse should be con- 
sidered before the man, and that he must not use his engineer 
units in small detachments without assigning clear and definite 
functions to the engineer commanders. 

No one is perfect, and all of us have made mistakes in this 
war. The only unpardonable mistake for cavalry, according to 
our good old rules, is inaction. 

The only unpardonable mistake for a commander is, in my 
opinion, indecision, which, regarded from the viewpoint that 
interests us, that of artillery, is represented by the lack of a 
definite function given to the artillery, the lack of orders regard- 
ing the distribution and use of the artillery troops. 

It is the commander who should determine these things, but 
he must know what he wants, and must not fear to accept 
his responsibility. 

Position warfare has in no degree modified these ideas, which 


are founded on good sense. There was no need to know any 
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more about them, and the adaptation to circumstances should 
have come about naturally through a simple effort of reason. 

Among these adaptations, these complements if you will, 
one point appears to me to merit our particular attention—it is 
that of the zones of action, and the consequent distribution of 
the artillery into groups. 

The doctrine which seems established, and which has resulted 
from the experience of the war, is the following: 

The battlefield is fictitiously cut up into sections corre- 
sponding to the zone of action of the divisional unit; and within 
this section the terrain is again divided in depth, with respect to 
the artillery, into three successive zones, to wit: 

First, normal zone of the divisional artillery. 

Second, normal zone of the army-corps artillery. 

Third, normal zone of the army artillery. 

We see at once that what characterizes these zones of action 
is the range of the guns at the disposition of each large unit. 

In principle, all objectives situated within the first zone are 
reserved for the divisional artillery. 

Those of the second zone, for the army-corps artillery, etc. 

This rule cannot be rigid; to make it so would be to disregard 
one of the most essential modes of action of artillery—fire in 
concentration and in mass. 

Therefore the normal zone of the division will be at the same 
time the contingent zone of the army corps, which will reserve 
to itself certain objectives, especially enemy batteries, and will 
lend its aid, in case of need, to the divisional artillery. 

In the same way, the normal zone of the army-corps artil- 
lery is at the same time a contingent zone for the divisional artil- 
lery, within the limits of its available resources and its range, 
and a contingent zone for the army artillery, for special destruc- 
tions, interdiction, etc. 

What is true with regard to depth, is equally applicable in 
breadth from sector to sector, within the limits of the available 
resources and the range. 


This distribution into zones carries as a consequence, espe- 
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cially where the fronts are very wide or where artillery has been 
concentrated in preparation for an offensive, the formation of 
special organizations called groups of artillery. 

The necessity is evident. 

For very wide sectors of infantry divisions, for instance, it 
is not possible for the batteries of the extreme right to act, with- 
out displacement, upon the extreme left, and vice versd. 

Therefore we form, for instance, two groups—more are very 
rarely necessary—each having a normal sector in breadth within 
the zone of the division, and contingent sectors towards the 
centre of the infantry division sector and towards the ex- 
terior wing. 

In the case of masses of artillery accumulated for an offen- 
sive, it is no longer the width of the sector, now generally 
reduced, but is instead the number of groups placed under the 
orders of the divisional artillery commander which makes it 
necessary to form groupings in order that command may 
be possible. 

Two systems, therefore, present themselves—either to form 
these groups with special reference to the range, or with special 
reference to the functions assigned, always taking into account 
the grouping on the terrain and the convenience of liaison. 

My opinion is that there is no immutable rule, and that 
everything depends on circumstances and on the capacity of 
the group commanders. 

I will give two examples: 

Let us take a very extensive divisional sector, not threatened 
with an attack. 

There is no doubt as to the course to be pursued ; two groups 
should be formed, each under the orders of a commanding officer, 
and comprising the batteries of 75’s, the trench batteries of the 
sub-sector, and those batteries of 155 (short) that cannot act 
upon the entire sector. 

The direct use of the group, or groups, of 155 (short) that 
are able to act upon the entire sector held by the infantry division 


should be reserved to the commander of the divisional artillery. 
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Let us take a divisional sector reinforced by artillery in 
preparation for an attack. 

Here I should prefer to be guided by the community of 
functions and the grouping on the terrain (facilitating liaison) 
rather than by the range. 

I should form, for instance, one group on the right, com- 
prising, under the orders of a colonel, all the trench artillery 
and all the 75’s of the sub-sector which are to be used to clean 
up the terrain after the action of the trench artillery and to 
furnish the artillery accompanying the attack; and another 
similar group on the left. (If there are to be three regiments 
in the attack, there should be three subgroups, each correspond- 
ing to a regiment of infantry. ) 

All the heavy artillery, short artillery and mortars, should 
form a group apart. 

Finally, batteries or groups of 75's, available for use in 
emergencies, either on the flanks, or to reduce centres of resist- 
ance, etc.; the batteries specially charged with safeguarding the 
flanks being under the orders of the wing group commander, and 
the others (one, two, or three batteries) being reserved under 
the immediate command of the divisional artillery commander 
for use in case of emergencies reported by aeroplane or by 
other agency. 


V. Projectiles. 


It is not possible to discuss the use of artillery without saying 
a word on the use of projectiles. The cannon is the vehicle, the 
projectile is the instrument that does the work. It would be 
all the more illogical to overlook this subject since a new pro- 
jectile invented by German barbarity has become one of the 
most dangerous dispensers of death. 

Before the war we had two general classes of projectiles: 

Shrapnel for use against personnel. 

High-explosive shells for use against obstacles and shel- 
tered personnel. 


Time shrapnel, very highly esteemed before the war and with 
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good reason, has again been decisively proved by the experience 
of the war to be the projectile most efficacious against unin- 
trenched and unsheltered personnel—the projectile par excel- 
lence for such use. 

But the cost of this projectile is high, its manufacture re- 
quires special care, and the projectile loses all effectiveness in 
time fire when it is not handled by a capable officer who knows 
how to range his height of burst. 

For all these reasons, and also because the war became a war 
of moles, the high explosive projectile has been the only one in 
current use since 1915. ‘The Command attempted to induce the 
artillery officers to retrace their steps, but it may be readily 
understood that, under the handicap of rather poor manufacture 





and of inferior fuses causing considerable variations in the time 
of burst, our officers were reluctant to return to the use 
of shrapnel. 

We must study to overcome these objections, improve the 
manufacture of powder and fuses, perfect the technical instruc- 
tion in firing of our officers, and remind them that we obtained, 
during the first months of the war, decisive and astonishing 
results by the use of well-adjusted time fire. 

Its effectiveness makes itself felt over a mean horizontal 
surface of at least 1500 square metres per projectile, while that 
of a 75-mm. high-explosive shell scarcely exceeds 30 square 
metres. Compare the two. 

The new projectiles, which made their appearance about 
1915, comprise the whole series of tear-gas shells, poison-gas 
shells and yperite shells. 

Our powerful poison gases have the serious defect of a very 
narrow zone of action and of ceasing to be toxic in a few seconds. 

We have all seen, in the experimental trenches, an uninjured 
dog yelping between two dead comrades, or vice versd. The use 
of these projectiles is, therefore, a delicate affair. Surprise is 
necessary, also mass concentration and a light favorable wind. 


The yperite shells are, in my opinion, much more terrible; 
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they have a lasting effect. ‘They make trenches, shelters, and 
woods untenable; they are often fatal a long time after the 
poisoning takes place. 

Their mere presence is a military indication the great value 
of which should not be underestimated. 

It is certain that where the enemy employs these projectiles 
he will not attack. 

He has, then, decided upon a defensive or a retreat. 

I have done no more than merely skim the surface of all these 
artillery questions. 

A volume would be necessary for a thorough study of them. 
However, the experience of the war will certainly enable us to 
draw some profit from these little talks. 

Even though your opinions may differ from mine on certain 
points, yet the discussions which will not fail to arise among 
you, if they do not shed full light on the questions at issue, will 
at least lead you to exchange ideas—reflect, and prepare for the 
future while considering the past. 

GENERAL LE GALLaIs. 


April 20, 1919. 
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Divisional Artillery Strength 


BY LIEUTENANT-GENERAL BALCK 
(From the Artilleristische Monatshefte, June, 1920.)* 


[ TrRaNsLATOR’s Note.—The writer remarks in a footnote 
that under the present circumstances in Germany his sug- 
gestions cannot be carried out, but that he feels it desirable to 
discuss and draw lessons from the experience of the war. This 
suggests a special value that contemporary German magazine 
articles may have for us. The very fact that a writer is dis- 
cussing a theoretical desideratum, without hope or expectation 
of translating it immediately into action, gives him a certain 
detached point of view difficult to acquire when one is working 
on an immediate organization problem. This is quite aside 
from the self-evident fact, that General Balck’s opinion on a 
military question must command the respect of every soldier, 
of whatever country. ] 


Part I 


Berore the recent war, each German infantry division had 
an artillery brigade of two six-battery regiments, one battalion 
being armed with light field howitzers. The foot artillery was 
not in time of peace under the order of the corps with which it 
was to serve in war, so that the other arms knew little or nothing 
about its use. There were no cadres for new formations. Since 
it was generally, though not openly, admitted that the four-gun 
battery was justifiable, if not superior to the six-gun, the third 
platoons of the peace batteries might readily have been used as 
cadres for reserve batteries. Thanks to the training of our 
reserve officers at the School of Fire, there were few complaints 
at the beginning of the war about the work of the reserve bat- 
teries; but there were many complaints of lack of tactical 





* Translated by Colonel O. L. Spaulding, General Staff, U. S. Army. 
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training in the commanders of Ersatz ' batteries and new for- 
mations not contemplated beforehand. 

The artillery of the French army corps was organized before 
the war into two divisional regiments of nine batteries each, 
and one corps regiment of twelve batteries. Six reinforcement 
batteries were also contemplated. Cadres were provided for 
new formations, so that each corps was normally to furnish ten 
reserve batteries. In Russia new formations were provided for 
by six reserve artillery brigades, aggregating 33 batteries, and 
five reserve artillery battalions aggregating 14 batteries, all 
organized in time of peace, as well as cadres for 17 horse bat- 
teries and for Ersatz units. 

At that time, the war of movement only being considered, 
it was usual to limit the number of guns assigned to a corps to 
those that could be deployed on the front of a corps acting in an 
army; that is, 24 batteries on a front of 5000 metres. ‘The de- 
ployment was assumed to be in a single line. On maps of the 
battles of Sedan and Gravelotte, it will be noted how difficult 
it was found to deploy the artillery within the space allotted, 
although each corps then had only fourteen batteries. Experi- 
ence seemed to indicate also that the space in the march column 
allotted to artillery should not be too great. In the divisional 
column, the artillery with its light ammunition column occupied 
5600 metres, as against 4800 for the infantry at full strength. 
The artillery had increased since 1870 from 36 to 72 guns for 
each twelve battalions; that is, six guns per thousand infantry 
at full strength. The proportions always change during a 
sampaign; thus, in the 5th Army Corps after Woerth the pro- 
portion was 4.1 per thousand; in the 10th Corps at Vionville it 
was 4.16, at the surrender of Metz 5.8, at Beaune-la-Rolande 
6.4, on December 3rd 8.8, and on December 9th 11.4. 

As corps artillery, there was a battalion of. heavy field 
howitzers, consisting of four four-gun batteries. The war of 
positions was not considered, but for siege operations it was 
intended to assign foot artillery brigades to the divisions as 


* Reserve batteries, 
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required. Similarly, for attack of a fortified field position the 
divisional artillery was to be reinforced by a mortar battery or 
two, to fire upon hostile artillery in concealed positions, while 
the infantry advanced and forced the enemy to offer shrap- 
nel targets. 

Thus, at the beginning of the war, the Second Army con- 
sisted of three active and three reserve corps, a cavalry corps 
of two divisions, two Landwehr brigades for the lines of com- 
munications, four mortar battalions, one 10-cm. gun battalion, 
and two seacoast mortar battalions. The divisional and corps 
assignments in the active corps were normal, as above. The 
allowance of heavy howitzers to the corps was much too small, 
in view of the superiority of the French field gun; every division 
constantly felt the need of heavier artillery, especially to cover 
by fire the deployment of the light batteries. The need of heavy 
guns as well as howitzers was also felt, even in the attack; the 
regulations had previously limited their use to the defense. 

The organization did not take into account that inferior 
infantry needs to be stiffened by additional artillery. It is 
always possible that circumstances may be such as to require the 
use of the poorest troops for the most important tasks. At the 
opening of the war the reserve corps had only twelve batteries, 
with no howitzers either light or heavy. The Landwehr bri- 
gades, intended to guard lines of communication, were strong 
enough for this purpose—six or eight battalions and one or two 
batteries, mostly old type. This organization may have pre- 
vented their use in front line on the right flank at the Marne— 
although the Third Army did use its Landwehr brigade success- 
fully at Betheniville on September 13th. 

A Landwehr corps of two divisions, under General von 
Woyrsch (34 battalions, 12 squadrons and only 12 Ersatz bat- 
teries) was organized in Silesia in August, 1914. From Sep- 
tember 7th to 9th it was engaged at Tarnovka with the best of 
Russian troops, the Guard and Grenadier Corps, losing 
8000 men. 

The 2nd Landwehr Command of the Fifth Army consisted 
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of five mixed Landwehr brigades, with thirty battalions but 
only six batteries, four of Landsturm and two improvised Land- 
wehr. As early as August 23, 1914, these troops were assigned 
to the 16th Army Corps for an enveloping attack, and became 
heavily engaged on the 24th. On the 25th they were attacked 
in the left flank from the direction of Verdun, by superior forces 
with very strong artillery, and driven back. This use of troops 
was an expedient to which we should not have been driven if 
we had deliberately planned for and sought the war. But it is 
evident that a reserve or improvised unit ought to have stronger, 
not weaker, artillery. 

Other improvised units had similar troubles. ‘The reserve 
corps put in the field in October had nine batteries to the divi- 
sion, three of them howitzers. The 83rd Division, organized in 
the spring of 1915 out of seven Landsturm and five Ersatz bat- 
talions in Posen, had at first only three gun batteries and one 
howitzer battery; but the division took part in the Przasnycz 
break-through. 

In the rapid increase of the army, it soon became necessary 
to accept the four-gun battery, which was done without causing 
any of the difficulties feared before the war. Next, the infantry 
of the division having been reorganized on the three-regiment 
basis, each division was given six light gun and three light how- 
itzer batteries; later, during the period of stabilization, heavy 
batteries from the corps artillery were distributed among the 
divisions so as to give each a battalion consisting of two heavy 
howitzer batteries and one 10-cm. battery. With the new in- 
fantry organization, the old two-regiment artillery brigade was 
found unsuitable; the third regiment of the division was gen- 
erally left without artillery, hampering its use even as a reserve. 

This general plan continued throughout. It was, however, 
found convenient to leave the heavy batteries in position as 
sector artillery, relieving them when necessary from the army 
artillery, but to keep them under command of the divisions. 

Thus, in the battle of Arras, in the spring of 1915, a sector 


of three kilometres had two heavy howitzer batteries, one mor- 
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tar battery and one 10-cm. battery. On quiet fronts the 
strength was greatly reduced. The 13th Landwehr Division 
in Lorraine, at the end of September, 1915, when the fortress 
of Metz had given up most of its guns, held thirty kilometres 
front with 12,000 infantry rifles, 63 machine guns and 66 guns, 
not counting four long 15-cm., four 12-cm. and six 9-cm. guns 
which were classed as obsolete. In the left brigade sector, 
twelve kilometres, the strength was one rifle to each 2.5 metres, 
one machine gun to 476 metres, one battery to 1892 metres, and 
one gun to 473 metres. On the eastern front things were even 
worse. On one occasion an army of ten divisions had only 4.9 
guns of all types to the kilometre front. 

In position warfare it proved impracticable to keep bat- 
talions together. It was found more satisfactory to mix guns 
and howitzers according to the nature of the targets and the 
plan of employment. A report made in the spring of 1917 will 
be of interest here: 

“The light howitzer battalions have seldom been used as 
units, either in position or manceuvre. Certain tasks can be 
handled only by howitzers, on account of their curved trajectory 
and heavy projectile; these tasks demand the assignment of 
single howitzer batteries at widely separated places. This 
breaks up the organization, and deprives the battalion com- 
mander of influence over the use of his battalion and the disci- 
pline and care of his men. , 

“In position warfare, it has become the rule to organize 
mixed groups, each having both types of gun, and being charged 
with all barrage and other duties within the boundaries of an 
infantry regiment. This gives better connection between the 
arms, and simplifies the transmission of orders by the artillery 
commander, since it is not necessary to make special assign- 
ments of howitzers for every special task. 

“The problem of connection between the arms comes up 
even more conspicuously in manoeuvre fighting. It is facili- 


tated by assigning an artillery battalion to an infantry regi- 
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ment; but this works well only if the battalion has both guns and 
howitzers, for the requirements cannot be foreseen. 

“* All these considerations point to the definite organization 
of mixed battalions. There are serious objections, as in the 
matter of exchange of men and and matériel to replace losses, 
and in ammunition supply; the ammunition columns and trains 
would require a corresponding reorganization. But these ob- 
jections must give way before the decided advantages. No 
serious difficulties have been found in handling the mixed units, 
due to differences in mobility. 

‘“ Organization of such battalions would make it easier to 
hold normal units together. It would also counteract the ten- 
dency to treat howitzers as a specialty. 

“One more point is to be made. ‘Troops soon learn to con- 
struct cover against gun fire very rapidly. Hence it would be 
well to give the mixed battalions two howitzer batteries and 
only one gun battery, as soon as a howitzer with sufficient range 
‘an be developed.” 

The same line of reasoning indicates a mixture of heavy 
batteries also, and led to the formation of battalions with two 
or three heavy howitzer batteries and one 10-cm. gun battery. 
Toward the end of the war similar battalions were formed with 
two mortar batteries and one 13-em. or 15-em. gun battery. No 
difficulty was found in ammunition supply. 

The basis of artillery tactics in position warfare was at first 
found in retaliation and barrage fire; later we adopted the 
French idea of counter-preparation. The necessity of dividing 
the front into barrage sectors of reasonable breadth was one 
consideration in determining the assignment of artillery to 
divisions. Efforts were made to supplement artillery in bar- 
rage by machine guns and light mine-throwers, Since only light 
guns were regularly used for barrage, the divisional artillery 
had to be reinforced at threatened points. A barrage sector 
was not supposed to be over 200 metres, but shortage of guns 
often made it necessary to exceed this materially; and after a 


long artillery preparation enough guns were generally out of 
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action to thin the barrage still more. The barrage often came 
too late, especially when the lines were close togther. Besides 
all this, frequent calls from the infantry for automatic barrage 
fire led to great ammunition expenditures; and finally the artil- 
lery abandoned the barrage scheme. 

The firing of gas became a function of the light field artil- 
lery; and the effort was made to replace barrage by fire for 
annihilation upon selected points, in which the heavy guns could 
take part. The front of a sector, or the artillery strength for 
a given sector, now came to be determined by the possibilities for 
annihilating fire by the whole mass of guns; the following front- 
ages were accepted for a normal division: 


Light gun battery, 150-200 m.; 6 batteries...... 900—1500 m. 
Light howitzer battery, 200-300 m.; 3 batteries. ..600-—900 m. 
SPO CE CEE 6 ce nk ccecsakdiesiteddbenens 300-400 m. 


Heavy howitzer battery, 300-400 m.; 3 batteries. .900—1200 m. 





er ee ND 6k k.o hoo hbcccdonesedse wen 2700—4000 m. 


For active operations, this artillery, of course, required 
reinforcement, at least for the purpose of enabling the heavy 
artillery to break up the hostile artillery deployment. ‘The 
functions of the light artillery were then harassing, interdiction, 
and the firing of gas. The necessary batteries could sometimes 
be taken from reserve divisions, otherwise from the newly or- 
ganized army artillery. It was objected that divisions did not 
take proper care of army artillery units attached to them; but 
the institution of this organization made it possible to relieve 
divisions complete, including their artillery, which had not been 
the case in the operations on the Somme. The primary use of 
the army artillery was to reinforce the heavy artillery, for de- 
struction of hostile artillery, harassing fire, and firing gas. 

As division fronts lengthened, under pressure of necessity, 
the heavy artillery was assigned to the divisions. This was con- 
trary to the French theories, but was found convenient. Gen- 


erally a division had, besides its nine field batteries, three heavy 
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howitzer batteries, and perhaps a mortar battery and a gun 
battery or two; this for a front of about three kilometres in a 
quiet sector. 

In the Champagne, in the autumn of 1915, the 15th Reserve 
Division, with four infantry regiments, held twelve kilometres 
front. Its artillery consisted of six batteries of field guns (the 
23rd Reserve Field Artillery being temporarily with the 5th 
Bavarian Division) four of old light howitzers, one of 10-cm. 
guns and four of mortars. Opposed to them the French had 
about 400 field and 200 heavy guns. The 50th Division, with 
six kilometres front, had twelve batteries of field guns, four of 
heavy howitzers, one of old Russian 15-cm. guns and two of 
old mortars, against about 240 field and 120 heavy guns. An 
estimate for the whole 32-km. front of attack gives 1285 French 
field guns against 192 German, and 650 French heavy howitzers 
against 64 heavy howitzers, 24 heavy guns and about 30 mor- 
tars; or, per kilometre, 40 light and 20 heavy guns against 6 
light and 4 heavy. 

On the Somme, in September, 1916, the 51st Reserve Di- 
vision was at Combles, on a front of 4.75 km. Having taken 
over the sector during the action, there was little fortification, 
and almost no obstacles. Part of the infantry was badly used 
up; the 74th Reserve Infantry had a nominal strength of 79 
officers and 1980 men, and effective strength present in the 
trenches of 31 officers and 864 men. (T'ranslator’s Note.— 
Neither this regiment, nor the artillery regiment mentioned 
above, belonged organically to the divisions under discussion. ) 
On September 23rd there had been identified 37 hostile field 
batteries and nine heavy. The division was opposed by three 
hostile ones, two of them French; it had 11 batteries of field 
guns, 4 of light howitzers, 3 of heavy howitzers, 1 of 15-cm. 
guns and 4 of mortars. The 52nd Reserve Division, on the 
right, had 21 batteries of light guns, 9 of light howitzers, 7 of 
heavy howitzers, 4 of 15-cm. guns and 2 of mortars. 

The artillery was everywhere too weak; it could hardly hold 


out against the enemy’s guns. And still it is clear that the 
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weaker and poorer the troops, and the weaker their fortifica- 
tions, the greater their need for artillery. It was necessary for 
the long range guns to be able to reach the enemy’s back areas, 
and for the rest not only to cover his trenches with annihilating 
fire, but also to be ready, in case of a break-through, to continue 
the action. This compelled the grouping of batteries according 
to the tasks assigned, and organization of each group in depth, 
to some six kilometres from the front line. 

Our situation on the inner line between east and west, and 
the ability of the enemy to choose his point of attack, compelled 
us to use wide divisional sectors and comparatively weak artil- 
lery. In the Champagne in the spring of 1917, a serious attack 
was expected. On February 25th the 214th Division took over 
a well-prepared front of seven kilometres; on April 12th and 
13th, the enemy’s artillery preparation having already begun 
on April 10th, the 29th Division took over the right section of 
it, leaving the 214th a front of 4.5 kilometres, and artillery 
as follows: 


batteries, 19 light guns 


6 
3 batteries, 9 light howitzers 
1 battery, 6 9-cm. guns 
2 batteries, 4 10-cm. guns 
2 batteries, 7 old model heavy howitzers 
3 batteries, 8 new model heavy howitzers 
2 batteries, 4 mortars 
4 


1 battery, 


20 batteries, 61 guns in all 


15-cm. guns 


Although all the batteries took part in the barrage, it was 
very thin, 225 metres to the battery on the average. The first 
break came on the front of the 58th Reserve Division, which 
was next on the left; but the resistance of the 214th was weak, 
in spite of its strength in artillery, the troops being badly used 
up. Another disadvantage was the late arrival of the 29th 
Division in line. 

(T'o be continued.) 
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TYPES AND PROPORTIONS OF PROJECTILES AND FUSES RE- 
QUIRED AS A WAR RESERVE FOR FIELD ARTILLERY 


(Reference should be made to the accompanying table.) 


1. ‘THE two controlling factors in selecting types of ammu- 
nition are: first, power or efficiency; and second, simplicity of 
manufacture, supply and use. A great number of types of 
projectiles designed to cover all possible missions of artillery 
could be recommended for adoption, but such a procedure seri- 
ously affects the second controlling factor. The types of pro- 
jectiles should be chosen with a view to covering the probable 
missions of artillery and not the possible missions. The acci- 
dental or abnormal missions can be accomplished by the use of 
some one of the types of projectiles adopted, which, though not 
as efficient as one designed especially for that mission, will still 
accomplish it with enough effectiveness to justify its use rather 
than complicating production, supply, etc., by the addition of 
another type. 

2. A logical decision as to the kinds and proportions of pro- 
jectiles and fuses required for a war reserve can be reached only 
after consideration of the probable character of our future hos- 
tilities, and the uses of the various types in connection with 
artillery tactical missions. The War Department has stated 
that all war plans should be based on offensive operations, and 
it is with that policy in mind that the conclusions are drawn. 
The tactical missions generally assigned artillery may be briefly 
stated as follows: 


(1) Barrage. 
(a) Offensive. 
(b) Defensive. 
(c) Counter-offensive preparation. 
(2) Harassing. 
(3) Interdiction. 
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(4) Counter-battery. 
(a) Neutralization. 
(b) Destruction. 


(5) Demolition. 


For purposes of this discussion only, these terms have been 
given the following meanings: 

By barrage is meant all fire delivered directly in support of 
our infantry. This will include what is known as the standing 
barrage, which is purely defensive; the rolling or offensive bar- 
rage, fire in open warfare delivered against enemy troops in the 
open, and all concentrations on enemy strong points during 
attack; and the counter-offensive preparation designed to break 
up the dispositions of the enemy prior to the launching of 
his attack. 

By harassing is meant all fire delivered for the purpose of 
lowering the enemy’s morale. This will include all fire delivered 
solely to deprive the enemy of rest, or inflict losses during 
periods of stabilization. This fire may be delivered at any time 
except during an actual attack. 

By interdiction is meant all fire delivered for the purpose of 
preventing or impeding the movement of supplies, matériel 
or personnel. 

By counter-battery is meant all fire delivered against hostile 
enemy batteries for neutralization or destruction. ‘ 

By demolition is meant all fire other than that included in 
counter-battery fire delivered solely for the purpose of destroy- 
ing material objects, irrespective of what the object of such 
destruction may be. 

3. Projectiles may, in general, be classed under three heads, 
according to their use: 

(1) Those for use against personnel. 

(2) Those for use against matériel. 

(3) Those whose tactical use does not fall within either of 
the two heads above. An example of this class is smoke shell. 

Projectiles which will be used against personnel, or “ man- 


killing projectiles,” are high-explosive shell, shrapnel and gas 
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shell. Those for use against matériel are high-explosive shell, 
and in some cases shrapnel or smoke shell for incendiary effect. 

To be effective, shrapnel must be burst in the air and the 
fire must be observed. It cannot, therefore, be satisfactorily 
used at night, or generally in fog, rain, or snow, or at ranges 
beyond the limit of observation. 

Gas shell can be used only under certain conditions. In 
general, winds must be favorable; the area gassed cannot be 
immediately occupied, ete. 

High-explosive shell can be used under all conditions. 

Smoke shell can be used under all conditions. 

These considerations lead to the conclusion that high- 
explosive shell can be used whenever shrapnel or gas shell can 
be used; that gas shell can be used in some cases where shrapnel 
cannot be used; that shrapnel can be used in some cases where 
gas shell cannot be used; that high-explosive shell may be sub- 
stituted for shrapnel or gas shell in all cases where the mission 
would normally indicate the use of the latter; that shrapnel may 
be substituted for gas shell in certain cases where the mission 
would normally call for the latter. Smoke shell has a special use 
for which there are no satisfactory substitutes. While substi- 
tution of one projectile for another is not recommended, it has 
frequently been resorted to, and the possibility of the necessity 
arising of so doing again should not be lost sight of. Shrapnel 
fire is more difficult to execute properly than shell fire, and so 
requires a more highly trained personnel. In any war demand- 
ing a maximum effort on the part of the nation it will be difficult 
to obtain personnel sufficiently skilled in the conduct of fire 
with shrapnel. 

4. With the preceding considerations in mind, the missions 
of the different calibres of guns will be discussed. 

75-mm,. Gun.—The mission of the 75-mm. gun is the sup- 
port of the infantry. It is exceptionally used to perform 
other missions. 

Of the artillery missions, that which gives the closest sup- 
port to the infantry is the barrage, which is used in some form 


whenever there is an advance of our own troops, or an advance 
620 











A STUDY 


or a suspected advance by the enemy. Of the barrage missions, 
the offensive barrage requires a high rate of expenditure, cover- 
ing a period frequently of several hours, and is participated in 
by a large number of guns. The defensive barrage and counter- 
offensive preparation require a high, but usually decreasing, 
rate of expenditure covering a short period of time, and are gen- 
erally participated in by a relatively small number of guns. 

Harassing becomes more important as conditions stabilize. 

Interdiction is a relatively unimportant mission of the 
75-mm. gun. 

Counter-battery is usually assigned to cannon of larger 
calibre, and the use of the 75-mm. gun for counter-battery work 
is exceptional. 

The 75-mm. gun is a relatively poor demolition weapon. 

The estimated expenditure of ammunition in per cent. for 
the various artillery missions is shown in the table. 

Projectiles to perform those missions are assigned in accord- 
ance with the uses indicated in the discussion of projectiles. 

The offensive barrage will more frequently be started at 
dawn, or just before dawn, when it would be impracticable to 
observe shrapnel fire. It might be argued that the height of 
burst could be adjusted the day before, but were this done the 
adjustment would very probably not be correct on account of 
changed atmospheric conditions. Shrapnel was frequently 
used in the offensive barrage during certain phases of the World 
War, one battery of a battalion firing shrapnel, and the other 
two shell. Smoke will be used in the offensive barrage under 
certain circumstances for screening purposes, and was some- 
times so used during the World War in the proportion of one 
smoke shell to three high-explosive shells. Gas shell will prob- 
ably not be used on account of the difficulties it would cause to 
our troops. Shrapnel and smoke shell will therefore be used 
relatively infrequently, the main reliance being placed on high- 
explosive shell. 

The defensive barrage will frequently be fired at night, or 
under conditions that will not permit observation, and when 


fired at such times shrapnel fire will not be efficient. Reliance 
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must therefore be placed on high-explosive shell. Gas shell 
will probably not be used, because it would interfere with any 
counter-attack. 

Counter-offensive preparation will very frequently be fired 
at night, or under conditions that will not permit observation, 
and when fired at such times shrapnel fire will not be efficient. 
Gas shell may be used in cases where it will not inter- 
fere with the plans for counter-attack, and where weather 
and terrain conditions permit. High-explosive shell will be the 
main reliance. 

Harassing will generally be done at night or when observa- 
tion is not practicable, so that the amount of shrapnel will be 
relatively small. Gas shell are very effective for harassing 
when conditions permit their use. High-explosive shell can be 
used under all conditions where either shrapnel or gas shell 
can be used. 

Interdiction is carried on under conditions which are very 
similar to those under which harassing is conducted, and the 
same types of projectiles can be used, though gas shells for the 
75-mm. are not as effective for interdiction as for harassing. 

Counter-battery missions for the 75-mm. gun will be almost 
entirely neutralization, for the projectile is too light to do much 
destruction. Neutralization is similar to interdiction, and so 
the same types of projectiles and the same percentages of those 
types will be required. 

High-explosive shell is the most effective projectile for 
demolition, and should constitute the entire requirement for 
this purpose. 

All the missions considered, except demolition and counter- 
battery destruction, require effect on personnel. This effect 
is best produced by a low-bursting shrapnel, or a shell that is 
burst just before it penetrates the ground. ‘The fuses to accom- 
plish this are the combination time and percussion fuse for 
shrapnel, and the super-quick fuse for high explosive, gas and 
smoke shell. For demolition, for which high explosive shell only 
is effective, either the super-quick or the non-delay fuse may 


be required. If the target to be demolished is above the ground, 
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such as wire, the super-quick fuse is most effective. If the target 
is light cover, buildings, or similar material, the non-delay fuse 
is effective. A non-delay fuze should burst the projectile imme- 
diately after penetrating light cover. 

Since no super-quick fuse has yet been produced that func- 
tions satisfactorily at all angles of impact, there being many 
failures at small angles of impact, it will be necessary to include 
a small percentage of non-delay fuses in the requirements where 
super-quick action would be preferred. Based on the above 
considerations, the estimated requirements in per cent. of the 
various projectiles and fuses to perform the probable missions 
are shown in the table. 

155-mm. Howitzer—The 155-mm. howitzer is an excellent 
counter-battery weapon. It is also the most efficient weapon 
against machine guns. While it can be efficiently used for 
demolition, harassing and interdiction, it is believed that other 
cannon can successfully perform some of these missions, and 
that the main work of the 155-mm. howitzer will be counter- 
battery and barrage. 

On account of the difficulty of adjusting its height of burst, 
of getting a satisfactory time fuse, and of the large angle of 
fall, shrapnel is not regarded as an efficient projectile for 
this calibre. 

In the barrage, the offensive barrage will be much more 
important than the defensive barrage or counter-offensive 
preparation. This howitzer will take a prominent part in the 
attack on strong points during an offensive operation, and was 
frequently used during the World War to extend the depth of 
the barrage. It is doubtful if it will participate in the defensive 
barrage, but will sometimes take part in the counter-offen- 
sive preparation. 

It will be used for both neutralization and destruction in 
counter-battery fire, but it is believed that neutralization will 
be the most usual mission, with destruction an incident of it. 

Gas shell will probably not be used in the offensive barrage, 
because of the difficulties it might cause our own troops. Smoke 


shell may be used in small quantities to prevent observation from 
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enemy observation posts, but the screen for our infantry will 
be provided by the 75-mm. guns. Screening in depth is unusual. 
Only a small amount of smoke shell is required, and the rest will 
be high-explosive shell. 

Whatever part this cannon is called upon to take in the 
defensive barrage will be similar to its work in counter-offensive 
preparation, so the two are considered together. Gas shell 
can be used efficiently under certain favorable conditions, but 
high explosive shell will be the most important projectile for 
this work. Smoke shell will not be needed. 

Harassing can be effectively carried on with either gas or 
high explosive shell, but conditions must be favorable to permit 
the use of gas shell, so high-explosive shell will be the 
main reliance. 

Unless conditions are very favorable, high-explosive shell 
will be much more efficient than gas shell for interdiction. 

In counter-battery neutralization, gas shell can play an 
important part. A battery position can be quickly rendered 
untenable for days by well-placed persistent gas shell. High- 
explosive shell will not only neutralize, but it may destroy, so 
that there is an advantage in using it for neutralization. High- 
explosive shell only will be used for counter-battery destruction. 

Demolition will be carried out with high-explosive shell. 

Those missions calling for action against personnel are best 
effected by bursting the projectile before it penetrates the 
ground. Those missions calling for action against matériel are 
best effected by bursting the projectile before penetration, if 
the material is above the ground, and by bursting the projectile 
after penetration if the material is in the ground. To burst the 
projectile before penetration requires a super-quick fuse, and to 
burst it after penetration requires a non-delay or delay fuse. 
The same remark regarding the limitations of the super-quick 
fuse of the 75-mm. gun applies to the 155-mm. howitzer. With 
the above considerations in mind, the estimated requirements in 
per cent. of the various projectiles and fuses are shown in 
the table. 


4.7-inch Gun.—This is the gun of the Corps Artillery, and 
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its use primarily is against targets lying beyond the zone of 
action of the Divisional Artillery. It will be used in the bar- 
rage to extend the depth of barrage laid down by the 75, to 
effect concentrations on points beyond the range of the 75, and 
perhaps to carry on a barrage after the effective range of the 
75 has been passed, though this last use will probably be rare. 
In addition to its use in the barrage, the main missions of this 
gun are harassing and interdiction. It will be used in counter- 
battery, to some extent, to supplement the work of the 155-mm. 
howitzer. Its use in counter-battery will be almost entirely 
neutralization, as it is inferior to a howitzer for destruction. It 
will be used for some demolition in addition to its counter-bat- 
tery work where the targets cannot be reached with the 155 
howitzer, or where the fire of this cannon is not available. It 
is a relatively poor gun for demolition, by reason of its disper- 
sion, which is greater than that of the howitzer. 

The remarks with reference to the character of projectiles 
and fuses made in the discussions of the 75-mm. gun and 
155-mm. howitzer are largely applicable to this gun. A small 
amount of smoke shell is provided in the offensive barrage in 
case this gun is required to screen the movements of infantry 
beyond the range of the 75. Gas shell is not provided in the 
offensive barrage, as its use might limit the movements of our 
own infantry. A smaller proportion of shrapnel will be used 
with this gun than with the 75, because of the inferiority of the 
time fuse, and the greater difficulty of observation. Otherwise, 
the discussion of projectiles used for the 75 is applicable to 
this cannon. 

With respect to fuses, the combination time and percussion 
fuse should be provided for all shrapnel. The remarks made 
heretofore with respect to super-quick fuses are equally ap- 
plicable to this gun. No non-delay fuses are included for the 
barrage, because it is not thought that this gun will be used for 
that mission at such short ranges as will give so small an angle 
of impact that the super-quick fuse will fail to function. For 
the missions of harassing, interdiction and counter-battery, the 
super-quick fuse is most desirable, as these missions with this 
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gun are practically entirely against personnel. For demolition, 
a non-delay fuse should be provided. The estimated require- 
ments in per cent. of the various projectiles and fuses are shown 
in the table. 

155-mm. G.P.F'.—This gun outranges all other mobile guns 
and howitzers, of corps and heavier type, from three to six 
thousand yards, and is much more mobile than the heavier how- 
itzers, permitting it to be located further forward than they 
can be. It will, therefore, frequently be called upon to perform 
missions that would preferably be performed by howitzers if 
they had the necessary range. The discussion of the action of 
the various types of projectiles are the same for this gun as 
for the preceding calibres. No shrapnel is provided for this 
gun, as its great range would prevent the effective use of a com- 
bination fuse and render the observation of fire extremely diffi- 
cult. Gas shells are included for the mission of harassing and 
counter-battery, since this is an excellent neutralizing agent 
with this calibre. The missions of this gun, with the exception 
of demolition, are principally against personnel, so the super- 
quick fuse has been provided for them. The short-delay fuse 
has been provided for demolition. The estimate requirements 
in per cent. of the various types of projectiles and fuses are 
shown in the table. 

8-inch Howitzer and 240-mm. Howitzer.—These are very 
powerful howitzers, which will be used to reinforce and extend 
the zone of action of the Corps Artillery. No shrapnel are rec- 
ommended for these cannon, as by reason of their range and 
great angles of fall it will not be an effective projectile. Gas 
shell are not recommended for these cannon at the present time. 
When further development has been made in chemical ammuni- 
tion for these calibres, this question will be reopened, and it is 
possible that at that time some gas shell will be recommended. 
The Chemical Warfare Service now has in its program the 
development of gas shell for these calibres along lines that have 
not yet been undertaken. In so far as the projectile is con- 
cerned, therefore, the relative frequency of the missions of these 


calibres are comparatively unimportant, since only high ex- 
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plosive shell is recommended. With respect to fuses the bar- 
rage harassing, and interdiction missions of these cannon, being 
purely against personnel, will be best accomplished by means 
of the super-quick fuse. That part of the counter-battery mis- 
sion, which is intended to accomplish the neutralization of enemy 
batteries, is also best accomplished by the super-quick fuse. At 
battery positions the destruction desired is largely the destruc- 
tion of artillery matériel and comparatively light cover. These 
missions are perhaps best accomplished with the super-quick 
fuse. For the demolition mission of these calibres, short delay 
fuses are provided. The estimated requirements in per cent. of 
the various projectiles and fuses are shown in the table. 

5. In the preparation of the table the following authorities 
were consulted: 

(a) Replies to questionnaires sent by the Chief of Field 
Artillery to certain artillery officers who had had considerable 
experience overseas in the World War. 

(b) Appendix 2 to the History of the Ordnance Depart- 
ment, A.E.F., Artillery Ammunition Section. 

(c) Report from minutes of British Ordnance Committee, 
composed of Army and Navy Officers, meeting August 
31, 1920. 

(d) Study of Field Artillery ammunition prepared at the 
General Staff College, May 18, 1920. 

(e) A study of the problem of ammunition reserve for 
Field Artillery prepared in the War Plans Division, General 
Staff, dated July 9, 1919. 

(f) The report of a Board of French Artillery Officers, of 
which General Herr was the president, and which corresponds 
to our own Calibre Board. 

6. It must be distinctly understood that the percentages of 
ammunition recommended in the accompanying table are for 
a war reserve only, and have no relation whatsoever to the pro- 
portions to be provided for the peace-time training of the Army. 
In that training a large proportion of that type of projectile 
most difficult to handle should be used regardless of the relative 


frequency with which this projectile would be used in service. 
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It is probable, therefore, that for peace-time training a rela- 
tively large amount of shrapnel will be recommended. Further- 
more, for purposes of safety, it is probable that a relatively small 
proportion of chemical ammunition will be recommended. 

7. The proportions of the different kinds of projectiles and 
fuses shown in the table are based on the best information avail- 
able at the present time, and are stated without consideration of 


the kinds and quantities now on hand. 
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Remarks on “ Maps and Map Firing”’ 
By Brig.-Gen. Dwight E. Aultman, U. S. A., U. S. F. A. Journat, July-August, 1920. 
BY EDWARD B. RICHARDSON. FORMERLY MAJOR, 10st. F. A.. AND LIEUT.-COL., 257x F. A., 


DISCHARGED. 

It is a joy to receive THE FIELD ARTILLERY JOURNAL and 
find some common-sense remarks on the use of maps and map 
firing, and the writer feels sure that he voices the wish of the 
many Field Artillery officers who saw service abroad that those 
who have the directing of Field Artillery instruction in this 
country in the future be largely made up of overseas officers, 
who held the ranks of captains and majors with their units in 
the line of stable and unstable sectors, so that the value of maps 
and map firing will be taught, based on practical experience in 
war. No brigade commander had time available to watch the 
work of orientation often enough to get the intimate and 
practical knowledge had by a line officer of how it was done 
in France. 

To the writer’s personal knowledge, and to his horror when 
he returned in September, 1918, to take over new troops, the 
importance of map work was not believed in by many of the 
higher officers, the majority of whom had not seen front-line 
service, and was not stressed sufficiently, the old “ before the 
war ” open warfare being preéminent in instruction courses and 
in field work. The writer’s own colonel criticised his overseas 
battery commanders for seeking overhead concealment, and, 
when the writer mentioned aeroplanes, directed “ Enemy has no 
aeroplanes,” and the problems of the following days invariably 
had the clause ‘““ Enemy assumed to have no aeroplanes.” ‘This 
is mentioned as an example of how “ overseas ’’ ideas were re- 
ceived. Balloons were beyond his ken, for they and the pen- 
alties of appearing on the crest for direct fire never worried him. 

The following remarks are made as to certain statements in 


the article, from the standpoint of an officer of 75’s. 
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Stress is laid on the “‘ Canevas de Tir,” whereas it is believed 
that this was seldom available except in stabilized sectors, and 
that even then other matters of more pressing importance 
caused the actual battery locations to be found by triangulation 
from the “ Canevas ”’ only after several days, and that registra- 
tion and service firing generally preceded this work. In un- 
stabilized sectors or in war of movement, such as the Chateau- 
Thierry drive, there were no “ Canevas” at hand, nor time to 
use them had they been available. The statement is made that 
“ the best maps available were useless ” without the “ Canevas,” 
but such is wide of the mark, for most of the firing was done 
without thought of triangulation points. The Plan Directeurs 
were used, the guns being located from a house, a cross-roads, 
a wall corner, and especially from old-time cemeteries, where 
available, or even from the third dot in a row of five apple trees. 

The stretching and warping of paper maps mentioned was 
there without question, but many a battery was located at night 
with only a rain-spotted map available; its barrage was fired 
and the trick was turned. 

Again, “the selection of actual positions is simple,” is a 
statement to which exception is taken when the B.C. has the life 
of his men, the preservation of his matériel, the feasibility of 
getting up ammunition by day, a 2000 metre near limit with a 
180° field of fire, the keeping clear of other batteries, and from 
the proximity of smoking infantry kitchens in mind. 

The statement that “ probably 90 per cent. of artillery tar- 
gets are invisible from any ground observing station ” is correct, 
and should be stressed in consideration of this subject. The 
article does not bring out the importance and extent of night 
firing that is necessary, simply mentioning that “ night firing 
must always be unobserved.” In stabilized sectors 75 per cent. 
of the firing is at night; in action of movement at least 50 per 
cent. of firing is by night. Night is the usual time for retire- 
ment and advance on roads, the enemy being then hidden by 


darkness, while during the day he remains concealed to the 
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best of his ability. Invisible targets were the rule, and will be 
to a greater extent, if possible, in future wars. 

Map barrages are well and emphatically mentioned. In 
certain “ coup de main” the reinforcing batteries moving into 
the sector were not allowed to register for fear of arousing sus- 
picion, in the Chateau-Thierry drive registration was generally 
impossible, and many a time word has come to a battery after 
“ H hour ” to fire a rolling barrage, and from the map and the 
watch the battery has joined in. Colonel Screws of the 167th 
Infantry can tell of such cases at L’ Esperance Ferme, when he 
was supported by the 101st F.A. His men made their objective 
behind that barrage. No “ Canevas” was available, no regis- 
tration possible; the Plan Directeur alone was at hand. 

“ For effective fire, the guns must invariably be adjusted,” 
would be a truer and an ampler statement if it read: “ For eco- 
nomical effective fire.” Effect was often produced by volume 
of fire under the conditions just mentioned. Such fire was not 
economical, but the result was obtained in an uneconomical but 
the only practical way. 

Where listing the advantages and disadvantages of the two 
systems, under “ Pre-War Methods,” as an all-important dis- 
advantage, should be mentioned, necessary exposure with conse- 
quent severe casualties and destruction of material. 

Exception is also taken to the stated advantage of “ inde- 
pendence of communications,” for it is difficult to conceive after 
the experience of the war that a B.C. will locate his battery so 
in the open that he can, in many cases by voice or wig-wag, 
direct its fire from his observing station. In France, a country 
of fields with groups of “ foret ” and “ bois,” such a proceeding 
would be exceptional. In the eastern half of the United States 
the writer knows that worse conditions for visibility obtain, and 
he believes that in the major part of the western half of the 
United States conditions are no better than in the East. Com- 
munication in open warfare by wire from battery to observer 
to infantry line is a “ sine qua non.” 

The three concluding paragraphs are excellent, and it is to 
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be hoped that the “ Fort Sill School of Fire” and other firing 
centres will instruct more in accordance with the ideas of over- 
seas officers than with the ideas of the unfortunates who were 
literally held home doing their inexperienced best for the many 
they sent where they so longed to go, and where new and broader 
ideas were always in the making. 

It is not the writer’s intention that these remarks be taken 
as a criticism of Brigadier-General Aultman’s article, even 
though all his statements are not agreed to verbatim, but rather 
that the general be credited with whatever there may be of value 
in them, since his article caused their appearance in print. 

The writer is “ out of the game ” now, but still follows the 
red guidon in THE Fretp ARTILLERY JOURNAL with interest, 
and hopes that those who were “ over there” and are still in 
the service will impregnate in the new teaching the practical 
ideas learned from a glorious experience. 
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Organization.—The Artillery Division is a part of the 
Office of the Chief of Manufacture ’ and is responsible for the 
development, design, procurement, production and inspection 
of artillery matériel. Artillery matériel includes all guns and 
trench mortars with their mounts, and fire control instruments 
for all calibres from the infantry accompanying howitzer to the 
largest. ‘The types of matériel include accompanying, 
mountain, field, siege, self-propelled, anti-aircraft, railway 
and seacoast. 

The Rock Island, Watertown and Watervliet Arsenals are 
under the control of the division. The Erie Howitzer Plant and 
the Rochester Gun Plant, maintained under the administration 
of Watervliet Arsenal, are also included in the division facilities. 
Fire control is produced at Frankford Arsenal. 

Production Facilities—As a result of studies made after 
the armistice, it was decided that the Department should retain 
at the Arsenals, production capacities only for such matériel as 
could not be procured from commercial plants in time of war 
without serious delay. Manufacturing capacity was held for 
guns and recuperators. These articles require special shop 
buildings, equipment and machine tools. Gun carriages, except 
for the recuperator, can be produced in automobile or car plants 
and no war capacity for such articles has been held. The De- 
partment’s facilities for gun forgings have not been greatly 
increased as commercial plants are now available or could be 
modified for gun forging production within a reasonable time. 
Jigs, fixtures, gauges and special facilities, constructed during 
the war for manufacture of special articles, have been shipped 


* Reprint from Army Ordnance, November-December, 1920. 
* The office of the Chief of Manufacture is a sub-division of the office of the Chief 
of Ordnance.—Eb. 
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to the arsenals and classified for future use. Studies have been 
made and are still progressing of the methods of manufacture 
used by contractors during the war. ‘These data will be col- 
lected and made available for the future contractor. 

For war production and peace-time manufacture, the ma- 
chine tool equipment has been carefully renewed at each arsenal. 
The Department now has available some of the best equipped 
plants in the country. Watertown Arsenal is equipped with an 
open hearth and electric steel foundry, a gun forge plant, a 
projectile plant, and shops for the manufacture of seacoast and 
railway mounts. It has production capacity for cradles and 
recuperators for guns of 8-inch calibre and above. Watervliet 
Arsenal and its outlying plants have production capacity for 
all calibres of guns from 75-mm. up. Rock Island, in addition 
to its machine guns and small arms plants, has production plants 
for recuperators for field and siege guns and well-equipped 
shops for peace-time manufacture of gun carriages and 
tractor matériel. 

Artillery W heels.—It is not intended in the brief space of 
this article to attempt any thorough discussion of the title, as 
casual knowledge will tell one that the answer depends on con- 
sideration of numerous conditions of manufacture and use. The 
question is, however, at this time one of concern to the Artil- 
lery Division. 

Prior to the war, practically all mobile gun carriages in this 
country and abroad were transported on steel-tired wooden 
wheels, and no springs were interposed between the axle and the 
gun mount. The same practice was followed as regards cais- 
sons for carrying ammunition, although shortly before the war, 
experiments had been made with a spring-supported caisson. 
During the war both the French and Germans brought out new 
matériel in which the gun and its mount were sprung above the 
axle. In some cases, solid rubber tires were introduced along 
with incorporation of the springs. 

In view of the continuous tendency in automobile and truck 


construction to a decrease in the unsprung load, the question 
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may arise as to why there should be any hesitation in making 
gun carriages as elastic as possible, and it is at this point that 
we are confronted with certain special considerations. In the 
first place, it is improbable that it will ever be possible to move 
artillery, particularly of the heavier types, at speeds greater 
than 15 miles per hour; and in fact it will only be under the most 
exceptional circumstances that it will be possible to move at 
this speed. This is due to the congestion of roads, which is un- 
avoidable in the concentration of large masses of troops or 
equipment. Again, while it is desirable that the carriage should 
be lightly sprung in traveling, it must be rigid in firing; there- 
fore, if we support the carriage upon springs, or use a spring 
wheel in case a satisfactory type is developed, it is necessary to 
provide a check on any spring movement during firing. This 
is, of course, entirely possible mechanically, but nevertheless in- 
troduces one more objectionable complication. 

The question also arises as to the actual necessity for using 
a rubber-tired wheel and at the same time spring-supporting 
the carriage. For a great number of years artillery carriages 
have, as stated, traveled on steel-tired wheels without springs, 
and some of these carriages have traveled a few thousand miles 
over practically all conditions of road, including cobblestone, 
and at speeds up to 8 miles per hour. It would appear then, 
since we are only proposing to increase the speed to 15 miles 
per hour, due to use of tractors, that the use of either a rubber- 
tired wheel or of springs alone would be adequate to meet the 
increased vibration and shock. 

Solid rubber tires are objectionable on the grounds: first, 
of initial expense; second, cost of upkeep, including consump- 
tion of valuable time and labor; and third, the increased weight 
of the wheels, which is quite serious, particularly in the case of 
the smaller calibres of matériel, where, on account of being 
handled by hand, the weight element is very important. 

If we use a steel-tired wheel, it is reasonable to assume that 
we must spring-support the mount, and it is probable that a 


spring-supported mount would render unnecessary the use of 
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rubber tires in those cases where the weight, costs of mainten- 
ance, etc., are very objectionable. However, in this case 
matériel would undoubtedly be very noisy while on the road. 

One solution of the problem would be answered by the use 
of a spring wheel, and it is believed that such a wheel can be 
developed. It is to truck manufacturers that the Department 
must look for the final development of a satisfactory spring 
wheel, as appropriations are not adequate to permit construc- 
tion and experiment except to an insignificant degree. 

The length of this article does not permit mention of scores 
of points which are involved in the subject, but the few which 
have been touched upon are sufficient to show that the question 
is a broad one, which must be very thoroughly developed in 
order to provide the best possible type of artillery gun carriage. 

Caterpillar Mounts—The accompanying illustration * 
shows one of the latest designs of the Ordnance Department in 
the development of the self-propelled mounts for heavy field 
guns. This wheeled caterpillar for the 155-mm. G. P. F. gun, 
Model 1918, is a combination type of self-propelled gun mount 
which can be run on four rubber-tired wheels or on an endless 
track with grouser action, which passes over the wheels. When 
traveling on the road or over good ground, this mount operates 
exactly as a motor truck, with the tracks (not shown in the illus- 
tration) carried on shelves along either side of the vehicle, and 
the centre pair of wheels raised from contact with the ground. 
For manceuvring over varied terrain, steep grades, swamps, 
etc., the centre pair of wheels are lowered to the ground and the 
tracks removed from the shelves and placed over the wheels. 
It requires only about thirty minutes for the gun crew to adjust 
the tracks over the wheels and the mount then becomes a cater- 
pillar, with very low unit ground pressure, capable of negotiat- 
ing terrain impassable for wheeled vehicles. 

As a wheeled vehicle, the mount normally travels with the 
breech end of the gun first, although there are four speeds for- 
ward and four reverse, and the vehicle operates with equal facil- 


* For illustration see Sept.-Oct., 1920, issue of F. A. Journnat, page 476. 
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ity in either direction. The speed of this mount, under favor- 
able conditions, is in excess of twelve miles per hour, which was 
specified as the maximum needed for this type of gun, by the 
Field Artillery Board Report. When operating as a cater- 
pillar with the tracks over the wheels, it is preferable, although 
not necessary, to manoeuvre the mount with the breech end 
of the gun first, as this places the tracks in tension on the 
ground side. 

The mount is of the built-up structural steel type, consist- 
ing of two outside web plates tied together at the front end by 
cross members to form a box for housing the engine and trans- 
mission unit. Back of this engine compartment is located the 
gun carriage bolted to horizontal plates supported by the side 
frames of the mount. At the rear the web plates are tied to- 
gether by a hollow axle supporting the two cast-steel arms 
which carry the steering wheels. 

Each side of the vehicle is equipped with four solid rubber- 
tired double wheels, viz: the driving wheel, the steering wheel 
and the two centre wheels mounted on a movable support. The 
two centre wheels are lowered to take part of the weight of the 
vehicle when operating as a caterpillar, and raised to clear the 
ground when operating as a wheeled vehicle. 

The driving power of the mount is a six-cylinder ball-bear- 
ing gasoline engine located transversely in the front end of the 
mount. Power is transmitted through two disc clutches, one 
at either end of the engine crankshaft, to the transmission gear 
and gear sets and thence to the driving wheels through an in- 
ternal gear drive. The final drive pinion shafts are each 
equipped with a hand brake. 

Each link of the caterpillar track is equipped with a tooth 
of special shape which engages in sockets in the driving and 
steering wheels between the rubber tires of the wheels. These 
slots are open at the bottom to allow rocks and sand and other 
material to pass to the outside of the wheel, so as to not wedge 
the track tooth and thus throw the track off the wheels. 


Rather extensive tests of a pilot vehicle of this type have 
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indicated promising possibilities of this design, and a battery 
of four of these mounts will shortly be issued by the Ordnance 
Department for a prolonged service test in the field. 

Decoppering of the 16-inch Gun.—The possibility of the 
removal of copper from the lands and grooves of cannon, by 
the use of a tin-lead alloy introduced into the powder charge— 
which was developed and used to a limited extent by the Allied 
Armies during the World War—has been recently tried out in 
a 16-inch, 35-calibre gun, with most satisfactory results. The 
gun in question had been fired about 150 rounds and a heavy 
coating of copper of a granular form had accumulated, both 
on the lands and in the grooves; 20 rounds were fired as rapidly 
as possible, in which 450 grams of the alloy were introduced 
between the front end of the powder bag and the base of the 
projectile. The results shown by a visual inspection are that 
practically all of this accumulation of copper has been removed 
and that remaining is in the form of a smooth plating. ‘The 
alloy apparently caused no change in the muzzle velocity or 
range of this gun, and the final 10 rounds showed a marked 
improvement in deviation. The alloy used consisted of 60 per 
cent. tin and 40 per cent. lead, and was rolled into strips 1% 
inches broad, 50 inches long, and weighing 20 grams each. 

Research on Elasticity.—An extensive program of experi- 
mental work has been carefully prepared by the Artillery Divi- 
sion for the purpose of determining the physical constants of 
the elasticity and resistance of the materials used in Ord- 
nance construction. 

Evidence has accumulated for quite a long time tending to 
cast most serious doubts upon the effective value of the hypoth- 
eses upon which the science of elasticity is established, particu- 
larly in their application to practice. Investigation of numer- 
ous cases of failure of material has shown the desirability of 
dealing with the material as it actually is and not as it is 
assumed to be for the purpose of mathematical treatment. Pre- 
liminary tests on tension and compression have already yielded 


enlightening and very encouraging results of far-reaching im- 
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port. Briefly, they show that there is but one elasticity, that of 
the mass proper subjected to stress; that the Poisson ratio 
instead of being practically constant varies from zero to one- 
half; that the stresses and their resultant strains combine in 
simple additive manner. 

The program which is now under way at the Watertown 
Arsenal comprises broadly: tensile and compressive tests of 
gun steels, and micro-photographic studies of the structure of 
the material before and after application of stress; tests with 
combined stresses applied hydraulically to the specimen, in 
such a way as to avoid the confusing effect of friction on the 
surfaces of application of the loads; tests of hollow cylinders of 
various proportions stressed by internal hydraulic pressure; 
some of these cylinders will be treated as simple ring elements, 
unsupported at the ends in conformity with the usual theoreti- 
cal hypothesis, and internally along their full length; others 
will be internally pressed upon part of their length in order to 
determine the supporting influences of the ends, such as actu- 
ally obtains in a cannon and which, so far, has not been dealt 
with by theory; these cylinder tests will be divided into two main 
parts, one dealing with a stressing which will extend nearly to 
the natural elastic limit, and the other with stressing carried 
purposely beyond the elastic limit; this matter is essential for 
obtaining reliable data applicable to autofrettage work. 

Tests with compound cylinders will also be made so as to 
obtain reliable data on shrinkage processes. 

In addition, the Watertown Arsenal has prepared the first 
gun tube to be treated by auto-frettage process; it is of the 
monoblock type, 155-mm. howitzer, and will be ready for treat- 
ment within a fortnight. 

Fire Control Instruments.—F rankford Arsenal has nearly 
completed for test a type of stabilized balloon observation in- 
strument for use in range determination for long-range seacoast 
artillery. The ranges attained by the latest types of railway 
and seacoast artillery are such that the targets would, in a great 


many cases, be below the horizon, as viewed from the usual 
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observation tower now in use in the Coast Defenses. ‘The cap- 
tive balloon equipped with suitable instruments for making the 
necessary observations provided a means of obtaining the de- 
sired data for all practicable ranges of the target, if atmospheric 
conditions are such as to permit visual observation. When 
visual observation is not possible, other methods of locating the 
target will be required. One of these methods is by means of 
observations taken from an airplane, itself being located by 
observation from the battery position. An instrument to per- 
mit the necessary observations from airplanes to be made is also 
being developed by Frankford Arsenal for test. 

Frankford Arsenal has completed, and will shortly ship to 
Fort Monroe for test, a Wilson Range Correction Board. This 
board is designed to take the place of the Pratt Range Board. 
The curve on the Wilson Board is generated by means of a 
flexible spline, several points of which are fixed by means of the 
given data, leaving the spline free between these points to take 
up a natural curve showing the total correction as a function 
of range. 

Frankford Arsenal is now working on a combination direct 
and indirect fire sight for Railway Artillery Mounts. The 
3-inch telescopic sights are satisfactory for direct fire on fixed 
mounts, but are subject to error when used on Railway Mounts 
which may be out of level. The present panoramic sight is 
satisfactory for indirect fire, but not for long range direct fire 
under the conditions of low visibility existing on the seacoast, 
hence the necessity for a sight which will enable the mount to be 
used to maximum advantage in both cases. 

Three experimental types of fire control instruments for 
anti-aircraft artillery have been designed and are being con- 
structed at Frankford Arsenal. These are the result of research 
and experience regarding the successful operation of anti- 
aircraft matériel gained during the war. They will, when 
placed in quantity production, complete the composition of fire 
control apparatus for all of our anti-aircraft artillery batteries. 
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finders of the “ coincidence ” principle have arrived at Frank- 
ford Arsenal. The optical parts of these instruments are the 
same as the ordinary two-metre base self-contained range finder. 
An exterior mechanism, which comprises two pairs of variable 
ratio gear wheels or toothed cones, is provided between the prism 
operating pinion and the elevating gear, so that the prism is 
thereby moved in accordance with the changes in the angle of 
elevation in order to keep the coincidence unaltered when the 
height of the target remains unchanged. A differential bevel 
gear train adds the rotational movements and imparts the sum 
to the axis of the intermediate wheel, thus resolving the height 
component. These are of the latest design and will be used in 
anti-aircraft gunnery to determine the altitude of an airplane. 


II 


BY MAJOR G. R. ALLIN, FIELD ARTILLERY, U. S. ARMY. 
Field Artillery Representative on the Ordnance Committee. 


The report of the Board of Officers, appointed December 
11, 1918, “ to make a study of the armament, calibres and types 
of matériel; guns and proportions of ammunition; and methods 
of transport of the artillery to be assigned to a field army,” and 
officially known as the Calibre Board, was published in the July— 
August, 1919, number of THE FIELD ARTILLERY JOURNAL. 
The report calls for the redesign of almost all the artillery muni- 
tions used during the war. The Ordnance Department has been 
engaged on this work for the past year and a half, and has re- 
designed all the calibres mentioned in the report, except the 
240-mm. howitzer and the 8” gun. Wooden models in accord- 
ance with these new designs have been constructed, and work is 
under way on the pilot matériel. In addition to the wheeled 
carriages, self-propelled mounts have been designed for the 
calibres described in the report as organic division, corps and 
army artillery. Pilot vehicles for the division and army artil- 
lery are under construction. New designs for projectiles for 


each calibre of the pilot material have been completed, and the 
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manufacture of limited lots for experimental purposes has been 
completed or is under way. New designs of fuses to meet the 
requirements of the report have been completed, and several 
experimental lots have been manufactured and tested. New 
designs of caterpillar vehicles to replace those now in use and to 
provide the additional vehicles called for by the Calibre Board 
have been completed, and pilot vehicles are under manufacture 
or test. 

Range requirements of the Calibre Board program neces- 
sitate greater muzzle velocities, and hence greater weights in 
the various types of matériel to meet the range requirements. 
To keep the weight as low as possible, gun development has pro- 
ceeded along three parallel lines: First, by the use of alloy 
steel of higher physical quality than previously prescribed; 
second, by the use of wire-wound construction; and third, by the 
auto-frettage construction. 

* * . * * 


Two types of carriage are under construction to meet the 
requirements of the Calibre Board for a divisional gun giving 
a range of 15,000 yards—one a split trail carriage, and the other 
a box trail carriage. The design of the split trail carriage was 
completed first, and two pilot vehicles are nearing completion at 
Rock Island Arsenal. One gun has been completed and assem- 
bled on one of these carriages. It is expected that this gun will 
be given a preliminary proof firing at Rock Island Arsenal dur- 
ing the month of December. This carriage embodies the inde- 
pendent line of sight principle, and has a hand wheel on each 
side, permitting the rocker to be given the necessary site eleva- 
tion. A hand wheel is provided on the right side to permit the 
gun being given the necessary range elevation. The carriage 
provides for 30 degrees traverse, and elevation from minus 7 
degrees to plus 80 degrees. The weight of the gun and carriage 
in firing position will be about 3500 pounds. The box trail 
type of carriage is under construction and will probably be com- 


pleted some time next summer. The ballistics of the gun to go 
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on this carriage will be the same as those of the gun on the split 
trail carriage. The carriage will embody the independent line 
of site principle. A hand wheel for site elevation will be pro- 
vided on the left side, and a hand wheel for range elevation on 
the right side. The carriage will permit 10 degrees axle tra- 
verse, and elevation from minus 7 degrees to plus 45 degrees. 
The estimated weight of the gun and carriage in firing position 
is 2900 pounds. 
* * * * * 

Two pilot guns and carriages of pack howitzer matériel are 
nearing completion, and will be proof-fired at Rock Island 
Arsenal during the month of January. The ballistics of this 
howitzer are the same as those of the model 1911 mountain gun, 
which was tested in the 4th Field Artillery in 1914 and 1915. 
The muzzle velocity with a 15-pound projectile is 900 feet per 
second. The two pilot guns will differ slightly in weight, 
because they are provided with different types of breech block; 
the one with the screw block will be about 25 pounds lighter than 
the one with the side sliding block. The carriages will be simi- 
lar, except for the trails, which will differ slightly in the manner 
of attachment to the axles. Each carriage will permit of about 
5 degrees axle traverse and 45 degrees elevation. The depend- 
ent line of sight is provided. There will be a hand wheel on each 
side of the trail for giving gun elevation. The gun and carriage 
are so designed that they may be quickly dissembled into four 
loads, no one of which will exceed 235 pounds in weight. 

Two split trail carriages for the 105-mm. howitzer have been 
completed, and are being assembled at Rock Island Arsenal. 
Howitzers to be mounted on them will be completed and sent to 
Rock Island Arsenal during the next few weeks. The carriages 
are identical with those designed for the new 75-mm. gun, and 
provide 30 degrees traverse, and elevation from minus 7 degrees 
to plus 80 degrees. The howitzers are mounted on hydro- 
pneumatic, variable recoil recuperators. They are designed to 
meet the Calibre Board’s requirements for a divisional howitzer, 


and are expected to fire a 33-lb. projectile with a muzzle velocity 
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of about 1500 feet per second to a range of 12,000 yards. These 
two howitzers differ slightly, one having a breech block like that 
on the French 75-mm. gun, and the other a side sliding breech 
block like that on the German 77-mm. gun. The weight of the 
howitzer and carriage in firing position will be about 3600 lbs. 
A box trail carriage to mount the howitzer has been designed, 
and a pilot carriage will soon be constructed. 

Designs of a 4.7-inch gun and a 155-mm. howitzer to meet 
the requirements of the Calibre Board have been completed, 
and the manufacture of pilot material is under way. A carriage 
was designed to mount either the 4.7-inch gun or the 155-mm. 
howitzer, only slight modifications being necessary to effect the 
interchange. Both gun and howitzer will have breech blocks 
like the one on the present 155-mm. howitzer. The carriage 
provides 60 degrees traverse and 65 degrees elevation. To 
obtain the required ranges and keep within a reasonable weight 
limit, it has been necessary to use a very high-grade steel in the 
gun and howitzer. The weight of each is about the same, and, 
with the carriage in firing position, will be about 13,000 lbs. 
The projectile for the 4.7-inch gun will weigh 50 lbs., and that 
for the 155-mm. howitzers 95 lbs. 

A 155-mm. gun to meet the requirements of the Calibre 
Board has been designed and is under manufacture. It will fire 
the same projectile as the 155-mm. howitzer, and is expected 
to obtain a range of at least 25,000 yards. It will be mounted 
on a hydro-pneumatic, variable recoil recuperator and a split 
trail carriage. The carriage provides for 60 degrees traverse, 
and 65 degrees elevation, and will mount interchangeably the 
155-mm. gun and the 8-inch howitzer. The weight of the gun 
and carriage in firing position will be about 24,000 pounds. 

An 8-inch howitzer to meet the requirements of the Calibre 
Board has been designed and is under manufacture. It will fire 
a 200 lb. projectile that will be interchangeable with 8-inch 
railway gun, and is expected to obtain a range of at least 18,000 
yards. The carriage is identical with that provided for the 
155-mm. gun. 
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Two 21!4-ton tractors designed to meet the requirements of 
the Calibre Board have been completed, and will be tested dur- 
ing the months of December and January. 


High-Grade Steels for Ordnance 


MAJOR JOHN B. ROSE, 0.D., ARTILLERY DIVISION, OFFICE, CHIEF OF MANUFACTURE, 
ORDNANCE DEPARTMENT 


Is it possible to prescribe the use of high-grade steels in the 
design and construction of artillery matériel? If the answer 
to this question is based on our experience during the World 
War, it must be “ No.” Seldom in the construction of the gun 
carriages which were manufactured for war use were steels 
prescribed which compared in quality to some of those used in 
even the lower priced types of motor vehicles, yet throughout 
the period of construction there was a continuous effort on the 
part of builders to bring about reduction in the grade of ma- 
tériel prescribed for any particular purpose. Why this should 
have been is not at first glance apparent, but this pressure 
was in fact so strong that throughout the whole field of 
artillery construction reductions in specifications were de- 
manded and obtained. 

If we admit that it is not practicable to base our designs of 
artillery matériel on the use of steel of grade commonly in use 
by automobile and truck manufacturers, it immediately follows 
that it is not possible to obtain those reductions in weight of 
matériel which are just as desirable in artillery construction as 
in commercial construction. In fact, if anything it is more 
important in the former, since in time of war it must be assumed 
our very existence and future happiness are at stake. Yet our 
experience has shown that unless in the next war some radical 
improvement is made in the system of allocating matériel, we 
cannot hope to do better than in the past; and if our past experi- 
ence shall govern, we shall be compelled to base all design work 
upon use of matériels which can be obtained from new or un- 
skilled manufacturers, or from manufacturers whose capacity 


for good matériel is already overdrawn. 
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Manufacture of artillery matériel during time of peace is 
very limited, and it is undoubtedly possible to procure during 
such period adequate supplies of high-grade matériel from those 
manufacturers who are supplying normal commercial needs. 
Immediately upon outbreak of war, however, it is very evident 
that, due to the accelerated rate of production of motor vehicles 
of all kinds, and speeding up of other industries which must be 
increased during time of war, the capacity of manufacturers of 
alloys and high-grade matériels will be immediately subjected 
to demands far beyond its ability to meet. If, added to this, 
there is increased demand for its normal field, it is apparent that 
the requirements for artillery construction cannot be met, and 
this has been demonstrated in the World War. It is believed 
that to this condition was due the great difficulties experienced 
in obtaining the kinds of matériel desired for artillery construc- 
tion, which difficulty was very often hastily attributed to the 
severity of the specifications. 


Correction of Fire by Measurement of Errors 
“K,” IN RIVISTA DI ARTIGLIERIA E. GENIO, JUNE, 1920 
4000 WORDS 


The question constantly arises, whether it is desirable to 
measure the actual error in correcting fire, or whether we should 
content ourselves with noting its sign. This evidently depends 
in part upon the accuracy of the measurement. But to get some 
basis of comparison, it is assumed that the probable error in 
measurement is equal to the probable error of the gun; numer- 
ous calculations are then made as to the probable error in range 
determination after various numbers of shots, first by utilizing 
the measurements, and then by considering only the sign of 
the errors. 

The writer’s conclusions are as follows: 

In general, simple observation of overs and shorts gives 
results practically equivalent to those obtained by measure- 
ments, and in about the same time. In general, therefore, the 


use of measurements gives no material advantage, and some- 
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times it has an actual disadvantage. There are, however, cer- 
tain exceptional cases. For example, there is the case where 
errors can be measured readily, and with an error which is very 
small in comparison to the range, as by aerial observation at long 
ranges; or, in fire with heavy calibres, where saving of a few 
shots is desirable, even at the cost of a possible actual loss of 
time; or in certain preliminary adjustments, where it is im- 
portant not to attract unnecessary attention, and where the time 
and means for measurements are available. In these cases it 
may be well to use the measurements; but it should be remem- 
bered that the advantage is only in the early stages of adjust- 
ment, before the normal bracket is obtained, and that it dis- 
appears later. 

It might be objected that the calculations assume that the 
methods of fire based upon observation of signs only are the- 
oretically perfect, so that the conclusions depend upon the 
theoretical correctness of the methods prescribed by regulations. 
However this may be, the criticism does not. affect the calcula- 
tions; the answer would be to improve the regulations. And, 
as a matter of fact, it is easy to demonstrate that the ordinary 
methods are so nearly in accord with the requirements of 
theory that no practical advantage would be gained by 
changing them. 
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The United States Field Artillery 


Association 
Annual Meeting 


THE regular annual meeting of the Association was held, 
pursuant to the call of the Executive Council, at the Army and 
Navy Club, Washington, D. C., at 4:30 p.m., December 18, 
1920, with the President, Major-General William J. Snow, in 
the chair. 

The chairman announced that a quorum for the transaction 
of business was present in person and by written proxies. The 
minutes of the last meeting were approved as published in THE 
FIELD ARTILLERY JOURNAL. 

The Secretary-Editor and Treasurer presented his annual 
report, as follows: 


Notwithstanding great increases in the cost of manufactured articles, 
including printing and binding, and the increased cost to the Association of 
publishing The Field Artillery Journal as a bi-monthly magazine instead of 
a quarterly, the books of the Association at the close of its fiscal year on 
November 30, 1920, show that the Association came through the year without 
loss, but instead with a small profit resulting from its operations during the 
year. There was a considerable decrease in the income of the Association as 
compared with the preceding year; but there was also a nearly equal decrease 
in the expenses. The total of the receipts, excluding the amount on hand at 
the beginning of the year, was $15,443.27, which with the amounts due the 
Association, but not yet collected when the books were closed for the year, 
$767.26, made the total of the business amount to $16,210.53. The expendi- 
tures amounted to $16,137.54, or $72.99 less than the income. The Field 
Artillery Journal is not published for financial profit but for the good of the 
service; but the books for this year would have shown a larger profit than 
they do were it not for the greatly increased cost of printing and binding and 
the fact that a considerable number of members of the Association had not 
paid their dues and subscriptions to The Journal for the year 1920 when the 
books were closed. The following statement shows in detail the receipts and 
expenditures of the year: 
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Receipts. 
Balance on hand December 1, 1919....... 740.75 
Certificates of deposit ...............- 16,000.00 
——————. $16,740.75 
TN 8 iirc ax KR 4K tae $8,729.46 
Subscriptions to Tue Fiero ArtILLERY 
DN soc é cbc alge eaanendeana ee 5,363.33 
SITE GE UND a6 ox Kocncdes cacsea 801.20 
Miscellaneous receipts ................ 14.61 
Se Eb aGb pdb eeecteceevaueaas 74.25 
Sale of office machinery ............... 460.42 
15,443.27 
$32,184.02 
Expenditures 


Publishing Tue Frecp ArTILLery JourNAL $9,877.75 


Miscellaneous printing ................ 252.48 
URL C ECCT ET EE CT ECL Oe TTS 113.00 
PE GUUS. 6 okie cucndacautbansas 1,035.00 
Office supplies and stationery .......... 218.19 
BEE cb bvedecssecases dctabannnd 65.52 
Bad checks (all redeemed) ............ 6.00 
Commissions on advertising business. ... . 4,414.07 
Pr ee ry er re 45.65 
Miscellaneous expenses ............... 109.88 

$16,137.54 

BG nnn 00s strnpensnnsdaseseenesaous 15,000.00 

Balance on hand November 30, 1920.......... 1,046.48 


$32,184.02 


The management has reason to again express gratitude for 
kind words of appreciation of its work and of the contents and 
appearance of THE FIELD ARTILLERY JOURNAL, which have 
been received during the year. 

A committee, composed of Major T. D. Sloan and Captain 
T. W. Wrenn, was appointed to audit the Treasurer’s financial 
statements. The committee reported that the financial state- 
ments were found to be correct, and on motion of Major King 
the report was accepted. 

The meeting proceeded to the election of a member of the 


Executive Council, vice Major General William J. Snow, whose 
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term of office had expired. ‘The votes submitted by mail were 
announced and the vote of the meeting taken, and General 
Snow was declared reélected. 

The President, General Snow, after calling Colonel Irwin 
to the chair, introduced the following resolutions, which were 


adopted: 


Whereas, The character of Tue Fietp ArTILLERY JouRNAL for some time 
past has been such as to reflect great credit upon the Field Artillery Asso- 
ciation; and, 

Whereas, The conduct of the affairs of the Association has been highly 
successful; and, 

Whereas, The credit for these accomplishments is due to Lieutenant 
Colonel Arthur F. Cassels, Secretary-Editor, and Mr. Charles S. West: 

Be it Resolved, by the U. S. Field Artillery Association, That the thanks 
of the Association be extended to Lieutenant Colonel Arthur F. Cassels for 
the extremely satisfactory character of THe Fietp ArtTILLeERY JoURNAL 
during his incumbency as Secretary-Editor ; 

Be it further Resolved, That the thanks and appreciation of the Associa- 
tion be expressed to Mr. Charles S. West for his loyal, faithful, and invaluable 
services to the Association ever since its organization ; 

And be it further Resolved, That a copy of these resolutions be spread 
upon the minutes of this meeting and published in the next issue of Tux Fieip 
ARTILLERY JOURNAL. 


The Chair placed before the meeting the question of the pro- 
posed amendments to the constitution of the Association, sub- 
mitted and published in recent editions of THE FIELD 
ARTILLERY JOURNAL, in accordance with the provisions of the 
constitution governing its amendment. It was moved and sec- 
onded that the amendments be adopted. When the question was 
submitted, more than three-fifths of the active members of the 
Association voted in favor of the motion, in person or by written 
proxies, and none against, and the amendments were de- 
clared adopted. 

After discussion of the affairs of the Association and of THE 
FieLp ARTILLERY JOURNAL, the meeting adjourned. 
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Tue Battie oF THE Marne. By George Herbert Perris. (Published by 
John W. Luce and Company, Boston.) 

The study of the campaign of 1914 is of special importance to the Amer- 
ican officer. War experience tends to the arrogant assumption by the 
participants that such experience embraces all that is worth knowing con- 
cerning the art of war, and that the events of the next war will duplicate the 
experience of the last 

But even though experience were all-sufficient, we would do well to re- 
member that in the last war our participation was limited to the final phases; 
and that next time we shall probably have to fight the beginning as well as 
the end. For these reasons we should study 1914 as an antidote to per- 
nicious theories which we seem all too prone to accept, and which have as 
their only justification the very exceptional conditions which existed on the 
Western Front in 1918. In preparing for the future, the artilleryman is, of 
course, especially interested in the lessons to be drawn from 1914 in such 
details as the possibilities of ammunition supply in a war of movement, the 
availability of maps, the methods of codperating with infantry, etc.; and he 
must not neglect to apply these lessons to American terrain, and ask himself 
such questions as: How many real “two-way” roads exist in Amercia? 
How many roads have we which would support an intensive traffic of five- 
ton trucks? 

Mr. Perris’ book does not attempt to discuss such artillery questions. 
Nevertheless his book is of value to the field artilleryman, for it is only in 
the frame of a conception of the whole that the details of the opening cam- 
paign can be profitably studied. As to the actual value of the book, it may 
at once be said that “‘ The Battle of the Marne ”’ is entitled to a place among 
the best two or three works on the First Marne which have appeared in Eng- 
lish. But as might be expected of an Allied writer who throughout the war 
was a special correspondent of The Daily Chronicle with the French Armies, 
Mr. Perris is not unbiassed, and his analysis of cause and effect is not always 
impartial. Yet one of the most valuable features of his book is his contribu- 
tion to the exposure of false legends, of this, that, and the other, all re- 
dounding to the credit of the Allies. Among the most important of the false 
legends are the alleged German superiority of numbers in men and machine 
guns, and the often-repeated story of the attack of the 42nd Division. The 
only criticism to be made of Mr. Perris is that he is too mild in branding 
these legends. For example, while setting forth the fact of approximate 
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equality or, if anything, Allied superiority in numbers, he makes a point that 
the German reserve division was stronger than the French reserve division, 
but neglects to mention the fact that the French Active Army Corps counted 
28 battalions of infantry as against the German 25. Mr. Perris dwells on the 
superiority of the Germans in heavy guns, but he overrates this superiority ; 
and though he mentions at some length the French passion for attack, he fails 
to bring out clearly the true cause of German superiority—better tactical 
training and better coéperation between the Arms. Some of our officers have 
perhaps been inclined to criticize the French infantry of 1918 as having been 
too dependent upon their artillery. A far more important criticism, in view 
of some of our present tendencies, is the lack of codperation between the 
French infantry and artillery of 1914, the doctrine that the infantry should 
always attack, and that it was of itself sufficient to overcome all opposition, 
provided only that it always attacked. A study in detail of any of the battles 
of August, 1914, is impressive in its revelation of the headlong impetuosity 
of the French infantry, the lack of codrdination and coéperation between the 
arms on the French side, and the close coéperation, extending down in appro- 
priate situations to single batteries and battalions, on the German side. 

But a detailed tactical study of all this is beside the scope of Mr. Perris’ 
book, and of this review. 

With the single exception of the operations of von Buelow’s and 
Franchet d’Esperey’s Armies, the descriptions of the struggles on the several 
parts of the vast front involved in the Battle of the Marne are good. But 
while he points to the advance, with virtually no fighting, of the British and 
the French 18th Corps as the deciding feature of the battle, Mr. Perris is too 
loath to acknowledge the fact that Germany had greater or less tactical suc- 
cesses on every part of the field, and that the Marne was a strategical rather 
than a tactical victory. Still the book gives the distinct impression that the 
Germans were all but completely victorious, and it is a distinct disappoint- 
ment that no clear analysis is made of the causes which brought about final 
German failure. It is true that many of these causes—such as the despatch 
of the Guard Reserve and 11th Corps to Russia, where they arrived too late 
to take part in the battle of Tannenburg; the movement begun on the eve of 
battle of the bulk of von Heeringen’s Army from in front of the Trouée of 
Charmes to the right flank, where the troops arrived too late; the delay in 
sending the 5th Corps to attack the Heights of the Meuse—are mentioned, 
but in no case is to be found a clear discussion of the final effect of such 
mistakes. Other important causes of final failure, such as the movement of 
the Cavalry Corps from the region of Dinant, when an excellent cavalry oppor- 
tunity offered itself just south of that place, around behind Namur and the 
2nd Army, the discords between the three German Armies of the right flank, 
etc., are not mentioned by Mr. Perris. 
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But outweighing any criticism of detail, Mr. Perris has written one of the 
best books in English on the First Marne, and I have no hesitation in saying 
that any one who reads it will wish to reread it. 


Fox Conner, Brigadier-General, U.S.A. 


Hints to Newry Appointep Orricers. By Colonel Fred H. Sargent. 
(Published by the United States Infantry Association, 1920.) 

This is a valuable little book to the young officer who has recently been 
appointed in the Regular Army, and whose previous military experience has 
been only that gained as an emergency officer during a time when conditions 
were vastly different from those he is now to encounter. It deals very clearly 
with the subject concerning which he is very probably finding the greatest 
difficulty in gaining information, i.e., “‘ Customs of the Service,” and should 
prove an excellent addition to his library. The book is small, and its size 
permits of its being read at a time when very likely his duties would not allow 
his wading through some of the bulkier volumes which the market offers. 


Book Notices 


Tue Generar Starr anv Its Propitems: Tue History or THE RELATIONS 
BreTWEEN THE High CoMMAND AND THE GERMAN IMPERIAL GovVERN- 
MENT As REVEALED BY OrFiciaL Documents. By General Ludendorff, 
Author of ““ My War Memories, 1914-1918.” Translated by F. A. Holt, 
O.B.E. 2 Volumes. (E. P. Dutton & Co., 681 5th Ave., New 
York, N. Y.) 

For the serious student of the great war this is by far the most important 
work that has yet appeared. It has not been written in the light of subsequent 
events, nor is its purpose to vindicate any theory or to influence popular opinion 
in any particular direction. It consists of original and contemporary docu- 
ments taken from the records of the German General Staff, including reports 
of such extraordinary importance and value as that of the conference between 
Bethmann-Hollweg, Hindenburg and Ludendorff at Pless, at which the un- 
restricted submarine campaign was finally decided upon, and the violent let- 
ters exchanged between the Chancellor, Hindenburg, Ludendorff and the 
Foreign Office revealing the internal difficulties of Germany in 1916. 

These documents cover not only the actual period of hostilities up to and 
including the Peace Offers and the intervention of President Wilson, but 
commence in 1909, revealing the strenuous efforts made by Germany to pre- 
pare for war. 

They would certainly never have seen the light at all if it had not been 
that Germany lost the war, and that the abolition of the General Staff was 
one of the terms of peace. 
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This collection of secret and confidential communications between Hin- 
denburg, the Chancellor, the Emperor and Ludendorff himself is a publica- 
tion quite without parallel in modern times. It contains such illuminating 
documents as Hindenburg’s letter to Bethmann-Hollweg demanding the 
raising of the military age to 50 and universal compulsory labor in Germany ; 
Ludendorff’s demand in 1917 that both war profits and wages should be lim- 
ited; and suggestions or orders from Ludendorff to the different Government 
departments, showing that he was the real dictator of Germany throughout 
the latter part of the war. 

The collection contains also the program of the German military author- 
ities on such important subjects as the Food Question, the Coal and Trans- 
port Question, the Production of Nitrogen, Mercantile Shipbuildings, schemes 
for Helping Soldiers and Sailors during and after the war, for Patriotic 
Instruction for the Troops, and for the Handling of the Press, and the sup- 
ply of Information to the Public. 


Miritary MANpower: Psycno.Locy as APPLIED TO THE TRAINING OF MeN 
AND THE INcREAsE oF THEIR Erriciency. By Lincoln C. Andrews, 
Lt.-Col., Cavalry, Retired. With a Foreword by Robert M. Danford, 
Major, Field Artillery; Commandant of Cadets, United States Military 
Academy. (E. P. Dutton & Co., 681 5th Ave., New York, N. Y.) 

This important work on the Psychology of Military Leadership has been 
written expressly for use as a text in training cadets in the psychology of the 
command, at the United States Military Academy. 

Modern battle conditions demand modern discipline. Everything a soldier 
has to do is better done in proportion to the strength of his individual char- 
acter. Training must develop a discipline of intelligent initiative and per- 
fected teamwork. 

In war it is the fibre of men’s souls and nerves and bodies that must 
decide the issue. The quality of that fibre, which represents from seventy- 
five to ninety per cent. of the sum total of battle efficiency, is the particular 
care of the psychological phase of training, which thus assumes the 
greatest importance. 

Every military student must hereafter study the principles of modern 
leadership and the requirements of modern discipline based upon the recogni- 
tion and use of the self-respecting individuality of the men. 


Headquarters, Fourth Division, 
Camp Lewis, Washington, 
November 15, 1920. 
Tue Fourtu Division 1x tHE Wortp War has a special interest for 
army men. It is a book by soldiers for soldiers. It was begun in Germany 
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and finished in the United States. It records the inside history of the Fourth 
Division (Regular Army), which suffered heavily in killed and wounded. 
Fifty-eight thousand officers and men passed through the Division, which 
normally contained about 27,000 men. 

While in Germany, the Division Commander and 20,000 officers and men 
of the Division joined in a fund to pay for the compilation and printing of 
this memoir of an American battle unit. The book contains many photo- 
graphs and five maps, illustrations by Leon Dabo, one of the foremost land- 
scape artists of America, and intimate records and first-hand material not to 
be found elsewhere. There is material here for a thousand stories of men in 
the furnace of war. 

Twenty thousand officers and men have subscribed for this book. A copy 
will be presented, free of charge, by the Division, to the nearest relative of 
each member of the Division who gave his life in France. We now earnestly 
desire to get in touch with those former members who, on account of wounds 
or other causes, were separated from the Division early in the war, and let 
them know that the book is published and where it may be secured. Our 
problem is to get this information to about 35,000 men. To attempt to find 
their addresses in the War Department records is too huge a task. 

This book is not published for profit. It was written and is being pub- 
lished solely for the purpose of keeping green in the memory of each partici- 
pant in the greatest war that was ever fought, the part played by himself and 
his Division in the supreme achievement. The Fourth Division is a regular 
army division. Its members came from all over the United States—from 
every State in the Union. Many of them and their families are among your 
readers. In view of the heroic services rendered by this unit in the World 
War, and of the absence of financial interest in the book by any individual 
connected with its publication, I venture to sumbit it to you for the favor of 
a notice or review. On behalf of the Division, permit me to thank you in 
advance for whatever notice you feel you can consistently give it. Inquiries 
regarding the book should be addressed to The Commanding General, Fourth 
Division, Camp Lewis, Washington. 

Joun L, HInes, 
Major General, U.S. Army, 
Late Commanding 4th Division. 











Index to Current Field Artillery Literature 


Compiled from monthly list of military information carded from books, periodi- 
cals, and other sources furnished by the War College Division, General Staff. 


AgrriaL Navication.—Modern air navigation progress. Various methods, instru- 
ments, etc., employed in the several types of airplane journeys. (<ircraft 
Journal, October 18, 1920, p. 6.) 

ArriaL Warrare.—Air warfare over the sea. Control of sea depends upon control 
of air; use of airplanes in naval warfare; carriers; aerial projectiles; what other 
nations are doing; American air problem; our coast defense. By Brig. Gen. 
William Mitchell. (The American Review of Reviews, October, 1920, p. 391.) 

Arrnia, Warrare.— Codperation of aircraft with cavalry. By Maj. A. W. H. James. 
(The Cavalry Journal, October, 1920, p. 481.) 

Am™MuniTION, MANuracture or.—United States: American production of military 
high explosives and their raw materials. With charts showing amounts of various 
components used in the manufacture of high explosives during each month of 
1918. By Wright. (United States Naval Institute Proceedings, October, 1920, 
p- 1561.) 

Antwerp.—The defense of Anvers (Antwerp) in 1914. By Lieut. Gen. Emile Dossin. 
(Le Flambeau, December 15, 1919, p. 864.) 

Artittery.—Great Britain: Artillery development (British) in the Great War. 
The development of British artillery during the World War. By Lieut. Gen. 
Birch. (The Army Quarterly, October, 1920, p. 70.) 

Artittery.—Great Britain. A history of artillery. Part III. British artillery from 
1756 to 1783. (Journal of the Royal Artillery, October, 1920, p. 333.) 

Artittery Dritt ann Tactics.—Great Britain: Artillery development (British) in 
the Great War. The development of British artillery during the World War. 
By Lieut. Gen. Birch. (The Army Quarterly, October, 1920, p. 70.) 

Cavatry Dritt anno Tactics.—European War. A cavalry charge. An account of 
an actual charge made by Russian cavalry against Austrian troops in 1914, 
related by C. O. of the charging units. By Gen. Golobine, Russian Army. (The 
Cavalry Journal, October, 1920, p. 266.) 

Coast Derense.— United States: Railway artillery. The United States in the new 
war. In which an invasion is supposed and the needs for defense, coastal 
especially considered. By Brig. Gen. Johnson Hagood. (Army Ordnance, 
September-October, 1920, p. 67.) 

Co-operation OF Arms.—Great Britain: Aircraft co-operation with infantry. The 
various réles which the (British) air service was called upon to play in conjunc- 
tiom with infantry before, during, and after the battle. By Wing Comdr. 
Chamier. (The Army Quarterly, October, 1920, p. 112.) 

Eauiement.—United States: Types of artillery equipment used by the American 
Expeditionary Forces in France, with a brief discussion of their uses and the 
reasons for their adoption. By C. C. Williams. (Journal of the Franklin Insti- 
tute, September, 1920, p. 301.) 

Evrorpean War.—New lights on the origins of the World War—II. By Sidney B. 
Fay. (The American Historical Review, October, 1920, p. 37.) 

Evropean War.—American Expeditionary Forces. Our greatest victory. Being the 
seventh of a series of articles in which Capt. Hanson tells the complete story of 
what the Americans did on the battle line of France. By Capt. Joseph H. 
Hanson. (The Independent, September 25, 1920, p. 368.) 

Evrorpean War.—France: The Flanders battle ground in 1702-1713 and 1914~1918. 
A comparison on general lines, of the two campaigns. By Fletcher and 
Atkinson. (The Army Quarterly, October, 1920, p. 159.) 

Evrorpean War.—Germany: The Brigade Kraewel (translation). A German docu- 
ment covering activities of German forces on September 8 and 9, 1914, from 
La Ferte sur Juarre to Nogent (France). (Journal of the Royal United Service 
Institution, August, 1920, p. 597.) 
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Evrorpean War.—Western front: Some episodes during battle fighting on the 
western front. (Journal of the Royal Artillery, September, 1920, p. 308.) 
Evrorean War.—Egypt: The operations of the mounted troops of the Egyptian 
Expeditionary Force. (A serial article—Part 1 in this issue.) (The Cavalry 

Journal, October, 1920, p. 385.) 

Expenpiture or Ammunition.—Artillery. The expenditures of artillery ammuni- 
tion in recent wars. From 1854 to date, giving rounds per gun per day. 
(Army Ordnance, September—October, 1920, p. 82.) 

Farrow, Epwarp Samuri.—American guns in the war with Germany. New York, 
EK. P. Dutton & Co., 1920. 223 pp. 

Frevp Artittery.—Germany: The German field artillery in the war. Anonymous. 
(The Field Artillery Journal, July-August, 1920, p. 412.) 

Freco Artirttery Dritt ann Tactics.—European War. Being a tactical study of 
the field artillery group in retreat. By Lieut. Col. Weber, R. F. A. (The Field 
Artillery Journal, July-August, 1920, p. 382.) 

First Diviston.—American Expeditionary Forces. Notes on the First Division in 
the Battle of Soissons. Lecture delivered by Maj. Gen. Summerall, U. S. A. 
(The Field Artillery Journal, July-August, 1920, p. 331.) 

France.—Frontiers. The doctrine of the natural frontiers of France. Tracing the 
history of France’s occupation of the left bank of the Rhine and her present 
desire for same. By James W. Thompson. (The Nation, November 3, 
1920, p. 513.) 

Generat Starr.—United States: War Plans Division. War Plans Division, General 
staff. Its organization, functions and problems. By Maj. Gen. William G. 
Haan, Director, War Plans Division. (Journal of the United States Artillery, 
October, 1920, p. 333.) 

Guns.—United States: A challenge to American engineers. Pointing out the 
necessity for all engineers to codperate in the production of light and heavy 
artillery of greater range, mobility, and destructive power. Dealing with both 
infantry artillery (small artillery to accompany foot troops) and field artiller. 
By William I. Westervelt. (Army Ordnance, September—October, 1920, p. 59.) 

Hamitton, Ian Stanpisnh Monterru.—Gallipoli diary. 2 vols. Plates. D 567 H 21. 

Krrrs.—The work of the kite balloon on land and sea. Lecture by Flight Lieut. 
P. Worthington, Royal Air Force, on the tactical employment of balloons in 
connection with the British Army and Navy during the World War. (Journal 
of the Royal United Service Institution, August, 1920, p. 477.) 

Lircr, Battie or.—The capture of Liege (August, 1914). The German advance 
upon the capture of the 12 Forts of Liege, Belgium. A German document 
(in English) showing advance, by units, of German forces. (Journal of the 
Royal United Service Institution, August, 1920, p. 580.) 

Lines or Communications.—France: The liaison between infantry and artillery of 
French Army. By Lieut. A. Lemonnier, French Army. (Revue d'Artillerie, 
August, 1920, p. 133.) 

Macuine Gun Compantes.—European war. The machine gun corps (cavalry) ‘in 
France, 1916-1918. By Capt. T. Preston. (The Cavalry Journal, October, 
1920, p. 488.) 

Macutne Guns.—The pocket machine gun. Description, with cross section, and 
reliability as compared with other types of machine guns. By Capt. E. C. 
Crossman. (Scientific American, October 16, 1920, p. 404.) 

Macuine Guns.—European war. Machine guns. The part they played in the 
World War. By Maj. C. A. Drave, 42d Division. (Infantry Journal, October, 
1920, p. 319.) 

Mavsevce, Sirce or.—The siege of Maubeuge (August 25-September 8, 1914). 
British activities in the siege of Maubeuge. By Capt. Hilliard-Atteridge. 
(Journal of the Royal United Service Institution, August, 1920, p. 557.) 

Miurrary Art anp Scrence.—The military art. By Commanders F. Macapilac and 
Maquierira. Memorial de Infanteria, August, 1920, p. 177. 

Prosectites.—Projectiles. A word picture of the present status of the development 
of the problem of projectiles. By Maj. W. P. Boatwright. (Journal of the 
United States Artillery, October, 1920, p. 348.) 

Ramway Guns anp Mounts.—United States: Railway artillery. The United States 
in the new war in which an invasion is supposed and the needs for defense, coastal 
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especially, considered. By Brig. Gen. Johnson Hagood. (Army Ordnance, 
September-—October, 1920, p. 67.) 

Rauway Mounts ano Guns.—The function and use of railway artillery. By Maj. 
E. J. Cullen, Coast Artillery Corps. (Journal of the United States Artillery, 
September, 1920, p. 271.) 

SeEARCHLIGHTs.—Searchlights for military uses. By M. L. Patterson, of the Sperry 
Gyroscope Company. (Journal of the United States Artillery, October, 1920, 
p. 383.) 

Tanxks.—Influence of tanks on cavalry tactics. By Brevet Col. J. F. C. Fuller. 
(The Cavalry Journal, October, 1920, p. 510.) 

War.—Policy—lIts relation to war and its bearing upon preparation for war 
Unlimited and limited wars, the future of war, the bearing of policy upon 
preparation for war. By Commander Gill, U. S. Navy. (United States Naval 
Institute Proceedings, October, 1920, p. 1609.) 

Warrart.—The foundations of the science of war. The method of science; elements 
of war; grand tactics; principles of war; conditions of war; battle. By Brevet 
Col. Fuller. (The Army Quarterly, October, 1920, p. 90. 
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manufacturing plant in America are bound to be the best. 


Catalogs and Samples on request 


Jacob Reed's al 


Sons 


MAIN OFFICE AND 
MANUFACTURING PLANT 





BRANCH OFFICES 
WASHINGTON 

734 Fifteenth St., N. W 
ATLANTIC CITY 
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1424-1426 
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Devoted to the Interests of the Cavalry, 
to the Professional Improvement of its 
Officers and Men, and to the advance- 
ment of the Mounted Service generally. 








PUBLISHED QUARTERLY BY 
The United States Cavalry Association 


Established 1885 


EDITED BY 
ROBERT C. RICHARDSON, JR., Captain of Cavalry 


The Subscription Price is $2.50 per year. Single Copies, 65c. 


| 316 Mills Building, Washington 
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HE name applied to Native Lake asphalt products 

used for roofing, water-proofing and preserving 
buildings, bridges, arsenals, magazines and_ other 
structures. 

Used extensively by the military and naval forces 
of the United States and specified by builders, archi- 
tects and owners all over the world, who insist on 
having the best. 


) The Barber Asphalt Paving Company 


NEW YORK PHILADELPHIA CHICAGO 
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. Horses— 
Drawing Instruments |} |) «: !== 29» ::: ses 
there's no nail so safe, dependable 
~ 2 - ide > 1 es *The Cape well.”’ 
are manufactured in our Chi- a ae ; . 
cago factory and are made of tine cnaaitginme ae 
cold rolled Nickel silver and a ois Aelii 
highest srade steel. Witto@umlttiiae 
They embody excellent work- 
manship and finish, and will Made tn the 
be found unsurpassed for the United States. 
precise requirements of com- “The Capewell” 
plex drafting, and for the use Horse Nail. 
of students in colleges and 
schools. 
Has been used extensively for 
Send for Booklet many years by United States Army 
shoers, as well as in the armies of 
other countries. 
EUGENE DIETZGEN CO. 
Branches: ° 
diane Sisee Vaula ee ene a The Capewell Horse Nail Co. 
New Orleans Pittsburgh Hartford, Conn., U. S. A. 
Sales Offices: 
Philadelphia Washington Largest Makers of Horse Nails in the World 
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Desiqners and 


Photo-Engravers 


One or More Colors 
for Catalogues 
Advertisements, Etc. 


Equipment 


We Guarantee Qualities and 
the best service possible 


| GATCHEL | 
& MANNING. 


Sixth @ Chestnut Sts. 


Opposite Old 
Independence Hall 


| 
PHILADELPHIA ‘ 


under present conditions. 


F ree catalogs for all branches 
of the service. 
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LA REVUE 
MILITAIRE GENERALE 


The most important 
of French military 
periodicals 


Published under the patronage of 
high officers of the French Army 








MONTHLY 
Subscription: France, French Col- 


oo: | | aero 
rate, 30 frs. per annum. Postal 


torate, 30 Irs. 
Union, 33 frs. Single copies, 3 frs. NEW YORK 
BERGER-LEVR AULT 
Editeur 
| 5 Rue des Beaux-Arts 
| PARIS, FRANCE | Army and Navy Headquarters 


F. A. MUSCHENHEIM 
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Field Artillery Protractor 





Diameter, 6 inches. Made on |-16-inch material to prevent warping. Edge 
graduated in mils, least reading 10 mils. 

Inner circle graduated in degrees, least reading 30 minutes. 

Gn, scale | /20,000 meters, with vernier; least reading 10 meters. 

Pin holes on edge allow of location on the map of points whose coordinates 
are known. 


All graduations highly accurate. 


Price, $2.00 


If not on sale at your exchange, order from 


T. W. HENDERSON 
328 York Street Norfolk, Virginia 
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OPTICAL PRODUCTS 





are favorably known throughout the 
world—and in all branches of govern 
ment service requiring the use of optical 
instruments. They include Range Find- 
ers and Gun Sights for Army and 
Navy, Battery Commander Telescopes, 
Stereo- Prism Binoculars, Periscopes, 
Microscope 5 Photograp! ic Lenses and 
Shutters, Searehlight Mirrors of every 
description, Projection Apparatus ( Bal 
opticons), Photomicrographic Apparatus, 
Optical Measuring Instruments, Micro- 
tomes, Ophthalmic Lenses and Instru 
ments, Reading Glasses, Magnifiers and 


other high-grade optical equipment. 


Bausch £7 jomb Optical ©. 
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pure, exceptionally high in food 





Delicious in taste, absolutely 
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value—that is 


| - Fivst Prize 
| NUT BUTTER 


| Contains no benzoate of soda or 
| other harmful preservatives. 
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| AMMON & PERSON 
JERSEY CITY, N. J. Est. 1891. 
| 











NEW YORK WASHINGTON SAN FRANCISCO 
CHICAGO ROCH ESTER, N. Y. LONDON 
PLease MEN NN THE FIELD ARTILLERY JOURNAL IN WRITING TO ADVERTISERS 

























Be sure you are right and then 
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You are not right, if you neglect to subscribe to 


THE MILITARY ENGINEER | 







A new, live, wide-awake, illustrated magazine of 
Engineering in Its Relation to National Defense 


It will tell you what the engineers are doing, what 
to expect of them, and oe they can help: you 


Every officer in every branch of the service 
should read this journal to keep abreast of his 
profession 






Published Bi-Monthly at Washington Barracks, D. C. 









BY THE 


SOCIETY OF AMERICAN MILITARY ENGINEERS 


Subscription $4.50 Per Year 





— READ 









“Staff Organization and the ‘Theoretical Single Mind’” 
*The Passing of Permanently Emplaced Artillery” 
“The Port of Mobile” 


IN NuMBER 66 OF 
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WESTINGMOUSE 
ELECTRIC 





ALL ALONG THE LINE 


rom the iront lines to base depots 
Westinghouse Motors have kept the 
vheels turning in the American Expe- 


ionarv Forces 


[1 Peace or War, Westinghou ( ap- 
paratus can be depended upon for 


every electric power need. 


WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY 


EAST PITTSBURGH 
PENNSYLVANIA 
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Used by the Soldiers of Uncle Sam 


HOPPE’S NITRO POWDER 
SOLVENT No. 9 


Trade Mark Registered 


For cleaning high power 
(Springfield) rifles, and fire 
arms of all kinds. 

It will remove and prevent 
rust in any climate. 
Universally endorsed by 
rifle, pistol, and shotgun 
men throughout the world. 


Authorized in the Small 
Arms Firing Regulations. 





No rifleman or Quartermaster’s De- 
partment should be without it. 


Manufactured only by 


FRANK A. HOPPE 


2314 North Eighth Street PHILADELPHIA, PA. 


Post Exchanges aod Ship Stores will supply you 


Ford 


Instrument 
Company, Inc. 


ENGINEERS 


AND 


MANUFACTURERS 








80 Lafayette Street 
NEW YORK 


SCIENTIFIC INSTRUMENTS 

AUTOMATIC MACHINES 

VARIABLE SPEED DRIVE 
NAVAL FIRE CONTROL APPARATUS 














Henry Schick & Co. 


Formerly with JOHN G. HAAS 


ARMY AND NAVY 
UNIFORMS 


1421 F Street, Northwest 
Washington, D. C. 


CIVILIAN DRESS A SPECIALTY 








UNIFORMS 





Sigmund Eisner Co. 








Based on the Course of Instruction Given Our First 
Artillery Brigade in France 


FIELD ARTILLERY 
TRAINING MANUALS 


By MAJOR WILLIAM E. DUNN, Field Artillery, N. A 


The Principles of Scientific Management and Their 
Application to the Instruction and Training 
of Field Artillery 
Pocket size, $.75 net 
Manual of Recruit Instruction for Field Artillery 
Pocket size, $.75 net 


J.B. LIPPINCOTT COMPANY 


Publishers, Philadelphia 


RED BANK, N. J. 


New York Salesrooms: 105 Fifth Ave. 
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FUNDAMENTALS 
MILITARY SERVICE 


BY 
CAPTAIN LINCOLN C. ANDREWS, U.S. CAVALRY 


PREPARED UNDER THE SUPERVISION OIF 


MAJOR GENERAL LEONARD WOOD, U.S. ARMY) 


SPECIAL CHAPTERS 


ENGINEER CORPS 


\lajor S. A. Cneney, Civin Ex 
COAST ARTILLERY 
Capratin C. A. Kitpourne, Coast A ERY 
INFANTRY 


Captain FE. T. Cortzins, 10rn Inera 


SIGNAL CORPS 
Captain C. A. SEOANE, CAVALRY 


FIELD ARTILLERY 


Eur. |. S. HammMonp, Fietp A ERY 


PRICE $1.50 NET POSTAGE EXTRA 
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FIELD ARTILLERY 
INSTRUCTION 


ARTHUR H. CARTER and ARCHIBALD V. ARNOLD 
Formerly Colonel Field Artillery, U.S.A Captain, Field Artillery, U.S.. 
Commandant of the Field Artiller Formerly Senior Instructor of the Field 
Central Officers’ Training School,Camp Artillery Central Officers’ Traini = 

Zachary Taylor, Kentuck: School 


Large 8°. 635 Pages. 272 Illustrations. $6.50 Net. By Mail $6.75 
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The only complete and up-to-date Manual of Field Artillery Instruction 
All in One Volume—Compact, Practical, Profusely Illustrated 





CONTENTS 
The following headings indicate the scope and completeness of thi 


Chapter J.—PuysicaL INSTRUCTION, and Monocord Switcl 

Chapter IJ.—DIsMOUNTED DRILL AND MILI- Aeroplane 

rARY COURTESIES Cha pter 1 X.— ORIENTATION AND TOPOGRAPH 
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chnical treatment of the American 3 Re nilar Coordinat 


the British 75-mm. matériel Chapter X.—RECONNAISSANCI F 
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Detailed instructions for dismounting, and Duties of the Battery Det 
cleanine and assembling nart nractical demonstration Tae 
Lilitix’ « i ~ ti lo. bel rid 4 > 


Chapler IV.—DRiLL OF THE GUN SQuAD Cha pler XIJ.— HORSES AND THEIR CARI 
[lustrated by photographs and diagrams to Examine a Horse for Sound 
A daily questionnaire for a ten-hout ing, Grooming, Prevention of D 
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1 Their Cure. Proper Shoei 


Chapter V.—Fire DiscipLine. Duti f and 
‘annoneers, illustrated by photograp! Chapter XII.— RIDING AND DRIVING 
Drill with British matériel. Don'ts for ment of Harness, with photog: = 
Cannoneers. Questionnaire for courst trations. Mounted Drill, wit 5 = 


Gunner's Examination, and Movements Diagrammed. H 
Chapter VI.—F1eELpD GUNNERY. Mathemat ing and Unharnessing in the Field 

al requirements for artillery Use of Chapter XIII.—ENTRAINING AND DETRAL 
ables. Probability. Solution of Problems. ING. Complete Detailed Instruct 
Chapter VII.—Conpbuct OF FIRE. Percussion the Transportation of a Batt 

nd ision Fire. Use of Fire Control one plac to anothers. L 
Instruments Computation of Firing Matériel, Care of Horses, et 
Data. Daily Assignment for Forty Appendix A.—ADMINISTRATION. A ID) 
hour course. of Battery Administration, tog = 
Chapter VIIT.—ComMuNICATION. Liaison. a Schedule of the F. A. C.O.T.5 - 
us Systems: Projector, Heliograph, ing a Course 1n the subi 
Fireworks, etc. Elementary Electricity Appendix B, SCHEDULES. Instruct 
Magnetism. Study of Telephone ules used at the F. A. C. O. T.S 
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FIELD ARTILLERY JOURNAL 
PRIZE ESSAY COMPETITION 


1921 


THE FIELD ARTILLERY JOURNAL ANNOUNCES THE 
FOLLOWING FOR AN ANNUAL COMPETITION: 


PRIZES 


FIRST PRIZE: ONE HUNDRED AND FIFTY DOLLARS 
SECOND PRIZE: ONE HUNDRED DOLLARS 


CONDITIONS OF THE COMPETITION 


Subject to be chosen by competitor; must be a serious discussion of 
some timely field artillery subject, or a tactical or technical field artillery 
study based on lessons of the World War. 

a) Competition will be open to all readers of the JOURNAL. 


b) Award will be made by a committee of award, consisting of 
three persons, to be nominated by the Chief of Field Artillery. If no 
essay submitted seems to the committee worthy of a prize, none will be 
awarded. Honorable mention may be made of any essay submitted 
which seems to the committee worthy thereof, but to which a prize is 
not awarded. 


c) All essays entered in competition will become the property of 
the United States Field Artillery Association, publishers of the FIELpb 
ARTILLERY JOURNAL. These will be published, if valuable and interest- 
ing to readers of the JOURNAL. 


d) Copy must be typewritten, with lines double spaced, on one 
side of the paper only, and must be submitted in triplicate. If illustra- 
tions are included, one of the three copies thereof must be in the form 
of drawings, tracings, or photographs (not blue prints or brown prints). 

e) Copy must contain nothing to indicate its authorship, must be 
signed with a nom de plume, and must be accompanied by a sealed 
envelope containing this nom de plume and the name of the writer. This 
envelope will remain in the hands of the Editor of the FIELD ARTILLERY 
JOURNAL and, after award has been made by the committee, will be 
opened in the presence of the Chief of Field Artillery. 

{) Copy must be received on, or before, March 31, 1921. It must 
be addressed—United States Field Artillery Association, War Depart- 
ment, Washington, D. C., and the envelope must bear the notation 
‘Essay Competition.” 
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